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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain rendering which is made fast 
by composing a storage device using a plurality of system of pixel 
arithmetic-logic units(ALUs) which are coupled with a pixel buffer, an 
input/output data formatter, and a read/write data formatter. 
SOLUTION: Input graphics data are demultiplexed by an input data 
demultiplexer 126, and transferred to the input data formatter 130 
through an input data bus 128 and formatted, and the data are 
transmitted to pixel ALUs 120 and 121 for processing through input 
data buses 129 and 131. The data are formatted by a formatter 140 
from a pixel ALU to an SRAM and allocated to an SRAM pixel buffer 
118 through a data bus 141. The SRAM pixel buffer 118 reads out the 
data formatted by the formatter 140 from the pixel ALU to the SRAM 
through a pixel ALU data bus 138. 
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4r*aai-5±t\ 7 fcfeyy* ?• 

*^yfc°yy'£it5i£*&ttfttf&b&V\, U*»L**« 

7rSr^tf«flH0|S|-C»iai-5. ^©SKIST?tt» ffiii 
[0 0 0 5] M^^DRAM^fflV^T^-««K_hr-yy^ 

ffiiSS $ *tT V ^ 5 J; 9 ^ J; < ||< X' fe 5 5 o 

[0 0 0 6] ffliA^DRAMfS, -fe y YTv~f^=-y Vt=7 

^^^tv^ra, v?i"^ hyisiWry F7-7/M^S 
t3 coy y X \ y — ^ v 5 >- i tJ!#fttO \s4 =f 
[0 0 0 7] Talisman, Pixel Flow* fcfiOak' s WARP5 

WMyy^UV^U Sfc(ift^(OfeflSSr^|f(5DRAMi>l 
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[0008] mmm^^xir^^ y r»y\z.m 

[0 0 0 9] i^-^rouy^!Jy^t4^ 
It, ^Hy^Wt'lSi^ttStti:, &7 

M/«)*f=±ffi3lSK*fettS. ;:©*dl8H:##<<w£ffl 

*r*jfc&*ifcB^fc*«DRM«»&, J3J:tWWBHMll^tI 
«©fc»<&^*tt*sitf feffi£*i&tf r t let 5 feS 20 

[ooio] mw.mt\-cm3i:miL(o=-y : r>yffmt 

y^y y^77o-ft, StO^^-fji'^S 
[0 0 11] 7U-A/<y7rRtH-B81-5»JwlB^: 

7t?*>5. fa7**- |>7W^J/7riifffl7 ! -f 

*— has J: DSv^ifflSr y^f^tcti!t 
tff^yy^AT^-fex j^y (VRAM) 

tfr^^TiS^ftflTC^ifcto, *<0 7>f A*££© 40 
ft 1 %j4>P> 2% L^t'r^-tBS^u— v- a V<OtzM)\z. 
jfefrftV\, FBRAM^y7<3D-RAM™ ^ y7t Jx§) 
Sr^tr 7 y~7 T ft. Iff**/* 77rW0'h* 

v^fefe, ^co 7 -f Ao§S©ft 5 l 0 %/cit f-r * 

[0012] v'V^/utf-M^eim, #-h#i«8R 
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u^t©i Lt-yy^-h^^yiTaT;^ h 

y fc£tfc&E-r5£, yy^A^-M^y©7y#J; 

■c, -yy^-h^tyT-^T^f-tro^UOi 
4sro J: a/< y 7 r ttfiBS:»i#-e§ 5„ 
[0013] farA-*- M ; eym7v-A/'«5'7 

r^coif^-i?AW7o— 3)Si DSk^-CfeS. 
*K-h>^y tl7 J ^x7 , Wf-ii'(0/W h£KtBL 
T^SBJttfcJHttfcvy^y v^m*(JtfT?#fc< frs. 

uy^y y^yhc-ytt-yy^-h^^yw 

y * - 7 1 ^ x i- 5 K fc tt tr* -fe /v/ 7 b - £ it Ti^c-f- 
5<O^i5±#<t^^-fe/V'FIF0Sr J 6JSti-5. i'Jfi^ 
x hcoyxxAT-fi, lErOip^^W^h 

[0014] -yy^/ytf-hy^yji, t° 
h *s J: S^fc 

©f^T/M^M^y ift^T, li'y hS90lE* = 

*rtsi?ii]»!:«e>fcv\ 

[0 0 15] f a 7/^-F^ ; &yii7 ; ^7H'M 
£9tett*v««#«ttfcttK:;fc5. ^t^f^7 

fc&hu-K*7't5£ft«:aSifc<5 e K#.B#t(i % yy 
[0 0 16] ra7/H-l-^ ; ty©|li3f-fX7'W 

h ¥fc «fc vatt w»jB*»ina© ra r±ffl v > & 

V>*s, ~co:ii:i;£7Vx7Vy /tf— MS|62 0/>— try 

[0017] N^*y-ef4, x^y-y— 

tfctSlLT, h/*y T*(i^ 

[0018] fa7/«- h7U— 7r^*y 

ft, u-yyy y^^-h^j;oJ7 : Vx7w^-h^|| 

5 ^ y £tiX^Z®&\c LfrM&Zte $ * 

14, ^Jgiti»#L^v-y^/U^- M^yOTj^ifC* 
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»f fc«* e> J: 0 5 5 . 

[0 0 19] v'y^K-M^ey-Cfi, 7U-A^5, 

[0020] £©*5ti:. *s*sy/toit— M^e y-ciiT* 

a 0 commix h \±?/V#)Vif,- -Ctt3i>4 9 {£ 10 

[0 0 2 1] 

^fcfijtt&ih/*. 20 
[ 0 0 2 2] ■7 f aT/Wt°^-fe/l'3DRAM5 : -i/^(i v 

5 0 7 ? a.r/l'fc 0 ^-t/l'3DRAMf--y7 0 l± > DRAMT >/-Y , SR 
AMt^ -fe/W^ y7r, il'JSC < t i> 1 o© t'f-t/vg.mws 

(ALU) iLK;/ n -/</W^^ &$tt, * fc, 
r a. Tfi/ fcf ? -t ^ 3 DRAM^ y 7°fiV ■> < 0)5>Of- ? ; ^ 

tilt*), HffSftfcO, *©^j/7>e,i£ft£ft*:?>, 30 

[0 0 2 3] wCO^Wco^i(O^H^*J^-C, fa7;i/ 
t°^-fe^3DRAM^-y^(^ 8 f ht°^-fe^^ft7C5 

5« r ^TJlsV ?±Jls3Dfm3-yy°i*Ztlb<DmJjZ:M 

[00 2 4] Z<D^m<OWl(DmM^^^X, x^TA-fcf 40 
£ -fe>l> 3 DRAM?" y /(J, 5/ yjcT'CD 2 1M ? /U*5 it/ 
3 f-^f 9 )V<D tf ^ -feyUALU^-^ v- a ^»j^7j Sr^fg 

[0 0 2 5] rtD^CDgfjW^B^tJVT, ^aT/Hf 
^-fe/U 3 DRAM^ y T'tt^NPJ-^ l— v- 3 t \C 2 O 

[0 0 2 6] C©«W©SiJ©^ffif^V^T, raT/UtT 
^IrA- 3 DRAMAS' 7*14, y 7*i y > h p 

- 7 t <r> m X X V «S© 7 -Y /v-jg*** £ U^/w— 7" 50 
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sr *r m-r 6 7* - 9 &m mx «r#» t -r s . 

[0 0 2 7] nco^liJfiDgijco^ffilcfcv^T, T^TA-fc 0 
^-fe/W3DRAM^^7°(4, T/'fi'f ]}Ti^>9 £tUfc<K 

[0 0 2 8] Cl©^M(O!3iJC0^ffi{C*3^-C, x^TA-f 
^-fe/l-3DRAM? L 5/7°l4, l/yy!)yy^yFc-7tf 

fi/h 5 fc ^ y 7\h ClDRAM^ V 9 *J <t Xt =» 7 A 7 K 

[0 0 2 9] ^05*P^WSiJfiD^ffiH*3V^-C, x^T/l-t 0 

9±/u3mmi u y7°{Z, ^^M<n^7^^^nf-yf 

»x - ^ ^< x ots fc x - ^ fc^ii* t (O 5r fstt . 
[0 0 3 0] ~O^B/l(D&J<73^ffi!Cfc^T, x^r/V-t" 
^ -feryW 3 DRAM^ y 7°i±#{g*tffi -fe/VT* U> U 

[0 0 3 1 ] -(DWJ\<F>%\omm~t$\<^X^ f^T/U\i° 
9±^3 DRAMf - y y°itr K *5 i tffflttffitt* 3 0(0 

('^{H ^ ttT-f- y ~f±X<DDmis09 J -> a 

[0 0 3 2] ro?^MOSljro^Mt*3V , "C, f f 3.T/V'f 
^•fe/l'3DRAM^S/7°i±, DRAM^^V^^^^r^ — yi-t 

-J±s<y7 7 V)9 yTj$a^4^±iCft^:$-ti:5Flas 

[0 0 3 3] r<O^WWSiJ©^ffit*3VT, x^T/i^t' 
^-fe/U3DRAM^-y7"(4, DRAMT Wf fcSRMlt°<7 -fe/U^y 
7 r £ « Ffl ^Tt" [*J 9~ n -/n'/p^^ ^ lei 9 , 

^(D*^yis^fflX'<D7~9vmmfcm&-s{miz.-tz>, 

ffiMCDj-^U— i^a VTfc 5 Change Cache Line(^r-ts/ 

[0 0 3 4] rrofSWwsijeo^ffit^fcV'n:, x^-T/wf 

^ -fe IV 3 DRAM ^ y , V f- *t — V— 

a Vi't- i?s<U 9 T 9 -t^X^l'— i/a >k$: low 
t^l^- v'a VfCffi-g-arfc, Change Page bank(^<— i> 

[0 0 3 5] rco^SJCDSU^ffiiCtJ^T, y^T/Pfc' 
^-fe/l'SDRAM^yytt, fe5#^OU^^©r- 

^r-V^ V£tlZ¥9±Jl<kU]*'<U-l'3>ZW&t-r 
5 0 

[0 0 3 6] it05IB7l(DSlJ^ffii-*JV^T % r'^T/Pf 
^ -fe ;V 3 DRAM^ y 71,* , SRAM fcf ^ •fe;^ y 7 r * J ?> v- > 
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{0 0 3 7] ^V-v'Hy, flfig, gU&wmi&il/ 
fi£*<D £ £ £ £ **r3i©3&Wl Srtrtr - « o±S£*s 

[0 0 3 8] 

&tki, meE»w*tJ;!?dfca*ix5r 10 

(VHDL) «3tftT'36m^tl-5T^T/Ut°^-fe/U3DR 
{0 0 3 9] @& 

1.0 T—^tf-* 

1.1 f^-t/UALU 20 

1.1.1 ROP/r/ui' K^~y h 

1.1.2 ^jnyh 

1. 1.3 xfy^i=? t- 

1.1.4 <^ V K^IDi-s/ h 
.1.2 SRAMt°^-fe/W<-/7r 

1.3 >*!JflWJ 

1.4 ^yfftjjc 

1.5 -fa 

1.5.1 > 

1.5.2 ^nwVl/^^U-i/ay 30 

1.5.3 If^-fe/WALU^U— i/U > 

1.6 ^i^-i/3y?-f?y^ 

1.7 Ui/^^ 

1. 7. 1 flftlj 

1. 7. 2 FeatureEnable 

1.7.3 PixelConfig 

1.7.4 StencilDepthConf ig 
1. 7. 5 ColorOP[0] 

1.7.6 ColorOP[l] 

1. 7. 7 ConstantColor 40 

1.7.8 Byte Mask [1:0] 

1.7.9 Piano Mask [7:0] 

1.7.10 ColorWIDLUT[3:0] 

1.7.11 0verlayWIDLUT[3:0] 

1.7.12 DisplayConfig 

i. s ^mmm? v r 

2.0 7—4rA~-T-li'y 

2.1 AJlf-py*— <ry* 

2.1.1 t^t/VEjg 

2.1.2 Wj7 t -^7t-?yh 50 



2.1.3 

2.1.4 ft^7i-?yr^^ 
2.2 Mr-?7i-vy^ 

2.2. 1 RDAT, RPIX (8 \f y k 1 6 fc*y 3 2 

2. 2. 2 RPIX (6 4t'7ht7 ^ Iz-Va^ 
2. 2. 3 RPIX (96 try h f ^ -fe/V) ^ U- > 3 y 
2.2.4 RPIX (1 2 8 Ify MT^-fc/l')^!^- v"3 

2. 3 SRAM A J fb f 9 ± /VALU^CD/V— x W > ^ 

2.3.1 8fyk 1 6 e-y Ni3<t03 2 Ify h fc°^ 
-tyKOSRAMMfiSt 

2.3.2 6 4 f y h f ? "tyKOSRAMlf f£ 
2. 3. 3 9 6 fcf s/ h W "fe^HDSRAM^fig 
2.3.4 1 2 8 tfy h t";? -fe A-OSRAMgfifc 
2. 3. 5 UnpackColors 

2. 3. 6 UnpackDepths 
2. 3. 7 UnpackExtras 

2.3.8 UnpackAlpha, UnpackRed, UnpackGreen, Unp 
ackBlue 

2. 3. 9 UnpackDepth 

2.3.10 UnpackStencil 

2.3.11 UnpackWid 

2. 3. 12 SramToPaluData 

2.4 tf^-fe/WALU^bSRAM^COx— 1> !V—T << >if 
2.4.1 PackColor 

2. 4. 2 PackDepth 

2. 4. 3 PackExtra 

2. 4. 4 PaluToSramData 

2.5 t'^-fe/UALU^bSRAM^CO-r^i?^ 

2.5.1 WriteEnabLeMask 

2.5.2 f^-fe;U7K^-?^^ 
2. 5. 3 MaskDepth 

2. 5. 4 BnableMa.sk 

2. 5. 5 SelectPlaneMask 

2.5.6 t'^ir^ALU^^SRAM^CO'v^^ 
3.0 f^Wt-vj-h 

3. 1 8 tfy h W-t/V? y Y 

3.2 16t>ft7t;l-7i-v.7h 

3.3 3 2 tfy h \£9±/Vy*— vy h 

3.4 6 4 t"yht7t/l/7i-ryh 

3.5 9 6 tfy t-t7t;V7^-?-> h 

3.6 128t'yM^^-fe;V7*"V7h 

3.7 ^;vf • ■ * y • ryf y / 

if 

3. 7. 1 mSP< y7r 

3. 7. 2 A->< y7r 

3.7.3 TA'f-Vsy'A' 
3.7.3.1 fy7/Pfefct)fe«* 

3. 7. 3. 2 f-y^fefc 9 £*5 ct TJt-?* 
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3.7.4 f-V7'/UfcfctJfe*iJ;0!7 f 7 p X(0affi3fcfi 

3.8 2 5 6 ify b\59tiVy* — b (4X-7/Pff 
y^/V) 

3.9 5 12t'7hk7t^7*-7 7h (6XvA-ff 
>:7VW) 

4.0 ^ftl/O 
1.0 T—Z-T??--* 

Hll±, ff^->^xA^j3^-C»f^1 5^77^ y* 

xt/WrAlOO^tS. ^77>f y 9 

i/^fAlOOli, t'7tf^^7'W7l/-A/'!5/7 10 
7- t t)H?fiJx5„ ^77>f7^^t7>'X7A10O 
(4, ^!J>^yhD-7l02, t(0[fT^77 

a ynt^fi i o o^ft^-tstfWm^^TA 
^©-fy^7x-xio4, fr^tb^JHI^ i o 6 , u 
yfyy^yhD-7 1 o 2*»p> f^m^lalJS 1 o 
6^1|EUt<5K'7*^W/j^-y^n 0 8, rrtr|5B*-rs 
1 o£fc(4 2 o&LhflDxa ZA- fj? -feA- 3 DRAMf- y -f 1 
10, lo£fc(4 2oJ^±0Uyy'y y;//<7. 1 1 2, 
Joitfl o*fc (4 2 o^iOT FU^33 XXMfm**> 1 
1 4 «r£tf„ m 1 4 5 f -r'^ttl73lfilS& 1 0 6 20 

«^!ly^yhQ-7 1 0 2^^3«K#8t£ 
ftTl^S^, tt#W£i£#i][4, *-©^y^*fcttSES 

ro^t-y^D y^ny hn-7 1 o 2*Jir/t'r^-m 

[0 0 4 01 Ell l^t^7 7^ 5-?Xt7"'>^7Al 

0 0(4, uyy!)y^«n2i7P^ioj;Wi» 

1 1 4k(D2^<D%m<7>mz.mwtztiz>4^(D : T^ 

T/Hf^-fe/P3DRAM^y7'<Dffil 1 0 a~d:fo4m 1 

0 e~h©2««r£tf. ^T*<7)«$;T*I4, 

^<xi i 2 tr Ki^&4W»^ 1 l 4icoMi- 30 

^T^ST ; ^T/Vt°^-fe^3DRAM7 < -y7'l 1 0©f^ 

»f4 4o-cs>*. us»u @i«««na# (...) t-4 

oT/^JXSi ^77^ y^i^v^-rAI^ 

^TffiiJtiSL'^yy/^yhn-? 1 o 2 tf^ 

T^f^-tr/VSDRAM^-yyi 1 0t©i©^!Jy^ 
^^i:SiJ^^i:co»cofc(ci|iijpgi4/i:v\ 9'yy^y9 

^j-j* 1 o cm, fea^n^t^-fe/u-x-^i- 
L r , y ^/w • 7 r * It (4 ■ '< y y r 

«0Z^<y7r^tfo ^7 7>f^^t^fA10 40 
0(4, 8 f y h/t"^-fe/^P>ft^:5 1 2 fy h/f^-fe 
/w£ -ew^HtO $ £ £"4 o fc f ^ ir A 7 * — v y 

©7k-A/<^7r 1 0 o » vfftf^jfc-f -5,, 
[0 0 4 1] uytfV y^^y^P-y 1 0 2(4, TV 
U-^*J4t/Sffi^ 114 5:Ii:T7^7/Vt^t/k3 
DRAM^yyi 1 0 a~h©fcft©«WlMift(Ei£-*-5. 

yy^!)y^3yho-7i02it U'y^yy^ 

1 1 2&ai>T^*TAfc°^irA3DRAM?-y:7'l 1 0-~> 
W*5it>'T ? 3-T/Pk ,> ^-fe/U'3DRAM^3'7 P l 1 0^f>Ot" 50 
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-7l0 2ii if?±/\/T?-kX<Di/—tr>X$:Uyy 

uy^t^u-ygyoy^y^^ts. 
yy^A^i l 2(4, ffi^y^y^&a^iB'ffl 

SLfcRDRAM™ ioi^SLDRAM^ifroffi^iiffT-drX 

[0 04 2] uyy!iy^yFa^-7i0 2ii, u-y 
yyy^l 1 2^iiCTt^-tr^r f -^^7 ? ^T^ 
3 DRAM^ y 7° 1 1 0 a~h(dftj£3K 7^7^ 
f ^■fe/U 3 DRAM^y ^1 1 0 a ~h(4, U-y^U 
X112 ^iiCTl^y^y y^ayFn-710 2^E 

^f^ttfct^-tr/u-x-^SrtsS-t-So i/y^iiy^y 
I-d-7 i0 2it, giJiBcoT K y^SiVW^u i i 
4 SriiCT7 u— A/<?y yrWffltfci^ u-aa 
5-77 3-^^ K$TX3.T/l'f^-1r/U3DRAM9 : -5'7 P l 1 0 
a ~ h --$55H-rSo 7U-v<^77^vyFfc'J;tf7 
l^-A^-777 $J$Hf -§-(4 , =f a T A- fc° ? -fe- ;b 3 DRAMf- 
y/1 1 0 i-hOftK^l'-J'a J'tlHtS. 
[0 0 4 3] ?z>.7 >\>\Z9^>VZW}m-y-r\ 1 0(4, 
f^OftSrJft/MSHSfeoo, yy^!)y^3>hP- 
7 10 2 i^7VUb , '^-fe/l'3DRAM?-y7'l 1 0 a~h 
fc©WT?, *J«H»«SrSfllU, ^77^ y 9*7-9* 
*Wft*/HJ*J (I/O) KUffc-tf-tf- h 

■fs. -*J£^tco^T(4, u-y^y y^u i o 2 

14, 7 s - ^*S±US9Wl/0ffl ©Rambus Direct RDRAM™ ft 
«KWIL, 1. 8** try tfflX'*?9±*7 ! -9* 
mm-rZ l 8f7 h3J#|H]x-^*£8 0 0p<#fc*y 

b mximz&m-r 5 t f & 4 u^/< * 

tZ^-rz, tel»Jlco^-ri4, i/y^py^i 

0 2(4, ^rS;t(4SyncLinkt LX%DbtlZ>7i--y°>lEEE 
fc4l/JEDEC#y&, SLDRAMlC^fe-r^o «Tl£*ff 
fr»f4, ;:©±5*B»«i/or-*r^+*i$lBfc: 

4x5„ Sffl$^5«(4, f-?-^yyW (Pete 
rGillinghara) (C4S fSLDRAMCOT-^ 9 ^ + *S 4^ 
^BgCOtt^J ( "SLDRAM Architectural and Functiona 

1 Overview" ) , MOSAIDx^ / P v>-X (MOSAID Techn 
ologies, Inc.) , 1 9 9 7^8^290 ; IEEE^Vbf 
a-m^^P/Ptyf^it/^^nnyeV 

(SyncLink) jS^&^^J ( "Draft Standard For A Hig 
h-Speed Memorylnterface (SyncLink) " ) , J^lt (Dra 
ft) 0.99 IEEE pl596. 7-199 X, 1 9 9 6¥; f4 0 0 
Mb / s / fcfySLDRAM" 4MX 1 8 SLDRAM/ W 7°7-f yjj 
#.8/<y9 2. 5 Vfdf^J ( "400Mb/s/pin SLDRAM* 4M 
X18 SLDRAM pipelined, eightbank, 2.5V operatl/O 
n" ) , Draft/Advance SLD4M18DR400 4 MEG X 18 SLD 
RAM, SLDRAMtS#3§fT, 1 9 9 7¥9| 2 2 Bffc5„ 

hh^/w, m^tz.w7-*7-9^^-&y-#-b-rz> 

fc*x^TyH: 0 ^-fe/P-3DRAM^y7°l 1 0 (D^MMMi) 
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[0 0 4 4] 0 2(4, — MMmv'fx-T^t'imjuzm 
m=f-yzf \ 1 0 4r^-r„ ?-T)\<}£>m>\<?,\mm-y-7 
1 10li, m 1 Wx^XA't°^1?A'3DRAM^s':/ 1 1 0 

3DRAM9 : -S'7 B 1 1 014, DRAMT W 116, SRAMt°>?-l? 
;w<^7 7 118, 2oot^-fe;^Wt^ffi^^g 
(ALU) 1 2 03o4tfl 2 1, ^^W-ia^^iXS^Jg 
Wr^^SiJ^C^n-y^m^T, 1 2 3 3o4U<7* 
n— ^</ugttB^^ 1 2 ^<y^<^ 10 

1 2 2£-^t? 0 x-T !W >; ^tVZWmf- y? \ 1 0f4 
£;fc, ^77^ y? X'r-f'fri&m&tl'r^Tfrt'p-t 
^3DRAM^-5/^"l 1 Of^liX bT$tl-5©idj¥l\ 7*7 
7^7 7-r-*£fJ , g'9 7;*--^ : y Mfc-f57-*7 

[0045] ^77^7^7-^11 uyyyy/A 

XI 1 2?riiCTT ? ^T^t°^-fe/U3DRAM9 : -5'7 P l 1 0 
^A *) 7>o^- ^frh&Zo DRAM;?" y 

:/l 1 0^i£'f £ft£^77^ y?7,x-?(4, A/ft 
7J'<X (I/CV*70 1 2 4(:i4 9g{f ^ft-S* A73^7 20 
7-f s^Xr-^m, AAr-?7^f7'l/i>tl2 
etd.fcijT^/l'f-TV^^ft, ATJx-^x 1 2 8 
SriiiUTA^r-?^*— r-y* l 3 0^lGj£3ft, t 
Z.-n : T—$\~$.7*—*y Hfc£*U VX-7*—^y hit 

£ ft/tr- 9 it , -en^'tv^a^fc »i;t7 -t vpalu i 

2 OioiU'l 2 l'-iAAr-?^ 1 2 9*J40*1 3 

[0 0 4 6] XiT^f^-fe/uaDRAMf-^yi 1 Ofrb 
uyyy 1 1 2'vi(f$ix5?'77^7^xf 

-7(4, SRAM/UTJt^-^X 1 3 2 5riiCXSRAMf^-fe 30 

/w%7r i i sfrbmhtibo ^Dy^xii 
2±-eS«$tl5*-C*(C, ^77^ y^r-^ tttti/j 

^y? 1 3 4 CI 4.9 7;*-—^ Mk;£ft, 
WTlX-^X 1 3 S^iiCT^ft^ft, tt!7J7-^ 

/v^7u?f-i 3 eKi^/i^T'i^x^ti, ^y^" 
1 1 Qtt*tbl/0s<x 1 2 4£iiCTfci£2ft5 0 
[0 0 4 7] 7*—*f4, 2ocDSUffi<Or — 1 3 8 
*5£tfl 3 9£iICT, K^-fe/PALUl 2 0*J4U<1 2 

i iSRAMt°y--fe/w^5/7r i i 8 irofifjT-gil'g^ftSo 

fc°7-fcvWUUl 2 0:io4U*l 2 1 A* bSRAMf ^ -fe/W-? y 40 
7r 1 1 8~ii£ff 5*l5^7 7-f y^^^-^tt, t 
<£>j£±, t°^-tr/UALU^bSRAM^-»7*— 7 -y 7 14 0 
i^XV y Mfc£ft, &Ksr—9'<x 14 1 Sr® 

U-rSRAMt" ?±;W<y 7 7 1 1 8 ~ t MM ibft&„ 
[0 0 4 8] SRAMt°^-fe/W<y77 1 1 8 *b f 7 -fr/l- 
ALU1 2 O*JJ;01 2 1 ^tigfa ^5^77-f y77. 
y*~7(4, SRAMm7J:r-7Ax 1 3 2 SriilSTSRAMT^ib 
fc°7-&A-AI4WD7;J--- 1 4 4~-'iJ« > 3ft, 
X 7 4- — 7 y h \t £ tlfc^ - 7 (4SRAM fc*7 y7? 
f"-7^;* 1 4 2:io4U<l 4 3 4riii:Tt 0 ^-fe/l-ALUl 50 
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2 0*>4lM 2 l~-3l{B£ftS,, 
[0 0 4 9] =f-y-/l 1 OittTftbtlSt^l/- i/ a 

$14, 7 KUX*5 4tfffiW^.* 1 1 4^iiCT-r^T^ 
t^ir^3DRAM^y7"l 10^i£{f£ft5 o ttfB(4, T 
Ku^fci^fiJ^ATJ^xi 4 6Xg{f £ft, 7K^ 
isit/SWr^^^w^iM 4 8(c4 9:r-7/i^7V 
7*£ft, T VUXto£.V$m;<X 1 5 OClf^oTra 
-7*1 5 l~£ii'i£ft5 0 73-^15 114 
^7Wx£ftfc7 K^xfc4t>*ftJWi$8£g'f U r 
tL&7*3- KU ftlir^- K^ftfettStet^-fe/WiL 
U^l^— ->3 yft^/H 5 2^ilCTt°^-fe/UALl)l 
2 0*5 4V1 2 l^bU t ^SRAMf^-fe/W^y7 7 118 
—ia'Hti'fft, ^ci— s<;W<X*s<U~- -> 3 Vft^H 
5 4£ilDT, SRAMt° ^-fe/Wv7 7 118, ^7*7 
-fy^X? 1 2 733£0<1 3 7^bm-DRAM7 W 1 

ie^tii{f$tt, *lt, xy^^u- -> 3 y^-y 

^/H 5 6 SrilCTDRAMT U-f 1 1 6— Sit &ilZ><, 

[0 0 5 0] 113(4, RAMBUS™ *fc(4 (jy.fI(Cf4SyncLi 
nkt LT^q^>^^TV^fc) SLDRAMA^/tb^-f^^7^- 

x © v >T ^Tttf^-J- 5 4 5 $ ft 5 9* a. T /nf 

^•fe/l'3DRAM : ?-y7°l 1 OCD— ^JS^!jwy^f-^XW7 

B13CDT*3.T/Vt:^ir/V'3DRAM^5'7 S 1 1 OWU-f r C 
H4, 0 2 (-^-rmig^g^^) I » < o^aT* f ^ 
-fe/VSDRAM^yyi 1 OW#^©MSW;i*5V , >Tifro4 

5 K»afticii^$ft#s©*»sr^-r. 

[00 5 1] 'r 3 .7/t'b°?ir^3DRAM?-s/7 p 
1 1 0©^W^a^^^J(4, fry 7*1 1 0©4o©fi 
l-f4fi-r5 4oc7)-fe'^->3^1 1 6 a ~ d 'M&gWt^ 

(tsftfc.DRMiTW 1 1 6^#mt-r5„ ^©*aw* 

»*{^t> &-f, DRAMT W 1 1 6(4iH2(^-f"4 

5 (CI OWat^KlWit LTlf^tS, IH3tDDRAMrw 
-T 1 1 6 (4, El 3 (O 4 oro-fe ?v"3V116a~d<0& 

7*Sftfc ; e^3.7-DRAM^<Vj? 1 5 8 ^tf 0 DRM17 U 
-fll6tRS, 8oCDDRAM^>^ 1 5 8 A~H(4^S' 

7i i oo4o^ mtiaWKBansfts^, -ftb 

14, (32 eXf4# < ) 8 fi©«H6*ffi £ LTifff 

So 

[0 0 5 2] 7-^T;Wt°^'t^3DRAMg : -s'7 c l 1 OCO^: 
fft L-TK>DRAM-§i;(4, ^O^S'7'1 1 0©«fig(C*o 
PTttffl^tlS^i/a?- DRAM^>^ 1 5 8 (Om^<f 
LTfgjJS&So #DRAM/<>-^ 1 5 8(4, -fe^XlfffiSl 

6 0Sr-ttelteW7-f ^y7r^tf. H2 24o4t^ 
H23Sr#fi8$ftfcV\ ( r 7 >fw<y7rj ^itJ 5 

^^x(4^piig^t>©£LT«ffl$ft, ^mte# 

16 0 Srtg-fc ) #DRAM^<>^ 1 5 8 (4, DRAM tf y Y<D 
V> < oA i ©7'f > 1 6 4 Sr^tf^CDDRAM^— i> 1 6 2 
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[0 0 5 3] 7 3-T/VK'7-fc/l'3DRAM^y7'l 1 0 <D— 

mmmiz, i ofico^^^-y-^^^fcDRAM^y^ i 

5 8 5r-^tp^g|iTM O^TJt'y hWDRAMT W 116^ 
tL, &/<^7 1 5 8(15 1 2#|CD'<-> ; 1 6 2 
3^ v> 1 6 2 II 8 m<D 1 0 2 4 If y h 7-f > 1 6 

4?r£tp 0 ZlWjIJSWCio^Tfl, 3-DRAM^7 1 5 8 
Ci«3tli-gLT4^^t'-y hDRAMT&S ( 1 0 2 4 bf 
y h/y4 >*8 ?4 --s/-^— i?*5 1 2^<—is/'^y? = 
4194304 b/'*># = 4 'y h/'O 10 

-y-^^tlfcDRAM^y^ 1 5 8<D&£mz.Z>^tlc£ 

[0 0 5 4] 7^ W<?77 1 6 Oil* >*ig#i$«r& 
2k DRAM/07 1 5 8^iCX hT^ti/ct^-fe/U-T"— ^ 

iLTK, (^ty'/a^ ycofg 1 © l^Hl SR 

AMf jf-fe/U^y 7r 1 l sftcD*^ y ©7^yti) 

5„ ) 7-f V*v7t 1 6 OfSDRAMAty? 1 5 20 

y77l6 0^> *j-j6-f5DRAM^^y^ 1 5 8fi0-<— ^ 

•>77©iy h U 111 0 2 4 tfy Y<Oy>(>-^>^ 
tt, 

[0 0 5 5] ffU ? H2^#fj8,L, fc'^t/W<y7 7 1 1 
8flS5ji^/I^#— h*77Vy?RAM (SRAM) ffi/igg 
^X-$>5 0 7-^fl, ^0—^/^1 2 2SratT, 
SRAMt°7-fe/W<!y 7r 118 irDRAMT U"f 116 e^fgj 
Srfc&Sift,*. H**ft*3ftK*M::*i«r»-Ctt, 7*p-^ 30 
/l^7 1 2 2 II 2 oco 1^161^7, 7nw^#j7v/<7 
123t 7*nw</l-flettJ^ 125t Sr-atfo 

[0 0 5 6] SRAMt°i7-fe/W<5/7r 1 1 8(4, t°71rA- 
ALUx— 7^7* 1 3 8 £ffiCTt°7i?A'ALlJ#>6>SRAM~-<D 

*. mtH-To SRMt?ir±jW<y7 7 1 1 8(1 SRAMffi/J 
7-^/^13 2S:ICT, mX?—??*— ?v9 1 
3 4*5lt) ! SRAM^bt' , ^-ir/WALU-c07*— 1 4 
4W^iC^-7£#iMfo ry* 1 

3 4(1, SRAMt°7-fe/l^y 7 7 1 1 8^^-77^- 40 

Sft $ ft 5 7 * 7° W ffi/r flj I- 7 a Y<r> v > < o*> 

£?M y 7 -fS „ SRAMd> b fc° 7 -feMLU—CD 7t-v ? 
7 144ll£jt, k°7"fe/WALUl 2 OtJiOtl 2 1*5^ 

[0 0 5 7] — fQtWlcfc^-Ctt, ^P-/VV*ii^7> 

1 2 3*5<tO ! 7*ti— ^/WBttH^T. 1 2 5 SRAMt" 
?-fe;W^7r 118 irDRAMTW 116 ircOPffl^l 0 

2 4 fcfy hSrjH&U -77, fc^-fcyPALUr-^T. 1 

3 8*5j;i;i 3 g/^bl/t-SRAMtli^X— 7^7 1 3 2(1 50 
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#* 2 5 6 If 7 hmX'hZo 
[0 0 5 8] -n&miZtS^Xtt, SRAMtr^-fe/W<y7 
711811 8*©*-vy«>a5-f ySr*U 
->a7^fy|W^Hl 0 2 4t"7h (l^nfcTyh) £ 
"atfo 8+Pf y hSRAMfcf7*/W^y7 7 1 1 8 II 8 O 

^JtCU^TIl, SRAMt°^ir/^<y7r 1 1 8(11 6#<D 

[0 0 5 9] ^n-zVW^ 1 2 2 fl, SRAMfcT7-fe/W< 
777118 irDRAMT U"f 1 1 6 CO* V7 T V7" 1 6 0 

fl. ^nw^^ 12 2IJl 024t>hl0t;& 
7a7Mxl2 3KJ:U!l2 5tftF 0 ^a-AA-pe 
tti^T. 12 511 S^'f^'f^l'^i' 12 7 £ifi 
CTty^ryT'l 6 O^feSRAMe^-feA^y 77 1 1 
8^7-?«SL, ^p-/^#^/<^1 2311, f 
-?tii^^7^yu^7^ 1 3 7S:®li-CSRAMfc^ 
t/W<y77 1 1 8i^ib-fe>7T>7 > l 6 0^if^±J> 
7~ 7 & 1 tf^ * * x - 7 £«ttei£1- -S „ d©IM60!IH:4 
fc, DRAWT W 1 1 6 1*50? if© If y M!l±#* , t5A>«: 
nm-t%Tzt>. v^7fiA/q7'7'fy^^^l4 5 

M^^7fii^i4 7tffl^S. ffiSatWUdsv^ 

Til, /o-^xi 2 2(1 ya—s<&mtis<x I 
2 S&lU^p-^/w^i^Tx 1 2 3«OM*4:'S'tr*i, 
/<-f7*7-Tl'US?^^ 1 2 7, 1 3 7*SJ:U<1 4 5 llffl 

1 2 2 (1, SRAMt^-fe/^-<y77 1 1 8frb<DBlti 
fclt/SRAMt <, 7ir/U-/<y7 7 1 1 8 — <Dlt&<Dffijf<Dtc 

[0 0 6 0] \f 2 OjS£tfl 2 1 iSRAMfc 0 

?Wy7rl 1 8 k<DWl<F>T — 7tei£(l, 7"n— ^< 
/W^ l 2 2SriiCT»SRAMt°7*/W^y 7 7 118i 
DRAM7 V"f 1 l 6 t©rflcoT-^fiiiiftM5. 
tfeM^JSl^Ttt. f7-fe/VALUl 2 0*Jlt>*l 2 1 (1, 
2 5 6 t'y h 5 7-/#tOT*— 9'<X 1 3 8j3i01 3 9 
ZmCXy 1 — 7*#ii^, t°7-fer/UALUl 2 0 Jsitfl 
2 1 (12 5 6 fy h 5ty»©/U 1 4 2 Joit/l 4 3 

[0 0 6 1 ] 1.1 fc-^ir/t/ALU 

t'^-tr^ALUl 2 0*5^1 2 1(1, SRAMt°7"fe/W^ y 
77 11 8 — 7°y -Y >Jj^,V<D II — K ■ ^^^7 

VM©!)- K • ^77^ • 7^ h^U— >3 y 
II, Z-/<y7 7lt^, RGBT/U7 7 7^7^--<^— > 
a>\ fc,tU ! 7*^>'K^--iU— v-gV^tf. ff^LV^ 

"gMW<r>smL\?9±/w*.y7r l l 8 w-r/v^-^- htt 

(Cl>9, 7~ n — /<jV/<7- 12 2 ^iiM CTODRAMT 1 
1 6©7^V/ < !y77 1 6 0 t SRAM 7 -fe/W^y 7r 1 
1 8 i«B?Oi*fy S/»9>f >©36!3flJ|5HS*siiIttK: 
45. 
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[0 0 6 2] Bl2j5j;t/El3(w|g^i-5J;5it-> fa7 
/Hf^-fe/P3DRAMf"S'7'l 1 OH, ityf-^WtSSSk 
#***IRfci- 6 fc » © 2 0©*i/ y * -fc/VALU 

1 2 0*3401 2 lSr#&t^5 0 9 6 ^hatttl 

2 8 If y HWfc°^^£M$rf 57cW;if4, 4 0 tfy h 
<»&\mt 3 2 fc"y h©x^1f«coi§{f tf&WX'ib 

[0 0 6 31 v J 3.T^t p ^-b^3DRAM^77^ y^Xlf 
/WfAlOOft, f yT'i l 0±<DbTy<D^:Srft/h 

/l't°^-fe/U3DRAM^y7'l 1 0 £ «FflXrf r -^*J 40iM 
^til^jifa-t5fc»» Direct RDRAM™ BY RAMBUS* 
f4 (^H&fCfiSyncLinki LXtobtlX^tc) SLDRAMftt* 
©K#«I/0ft««:;i!V'>3. -*ffiMl^*3^T{4, 
T/Hf^-t/W3DRAM^7 7^ j/^t^fA 1 0 0 

u 4 0£Tt>s o *©i5#K:*m 5f-? 4 

0 OMHzy Pyy-Cfc-S) Ht'yl-^ISMf- 
yv^X 112, *540, 8 0 O^^ffy H 

5 y^aX h P-7 1 0 2^f3f aT^tf^t 20 

A>3DRAM^y:/l 1 0 a ~ h -CO 8 tf y Mg^failiffl^ 
xi l4Mt5. r<z>||;8s#iJtc*5^Tf4, fy-fc/u 
ALUl 2 0*5401 2 1 14, jG-JSifcixS fc°y ir/K£>y 
-vyMcMLt, 2 0 0MH7,*fci41 3 3MHzCDVvf 
*l7>-C»jf£U ^:<OfcJ6, T f iT/V-fc°^ir/V'3DRAMf-y 
7°1 1 OtOfV^^^TSft^HSftK^^Sx-^^ 

hy-Att, rt^-eii4^b6{giti|^^T ? -^x h 

y-A-£x^/^yV?*£ft5£,Ij;)Sfc<5o PI& 
{C, T f auT/l't°^-fe^3DRAM^y7 0 l 1 0 [Ciol^T^yS 

^li5f-^l±, i/yyuy//Ui i2^ii:ti/y 30 
y!Jy^^yhP-7 l o 2-S<b^5Hu(c-r/^yi/ 

?x£*Uaffftbftlf\, 

[0 0 64] @3lr#IU f^irA-ALU 1 2 0*540 

12 114, 7 ! =LTi\<¥$±!V?,xmm--y7\ l ootf* 

lUffcfi^lt&^S. fc"y-tr/PALUl 2 0*5*1*1 2 1 
14, toss*© 2 ooD££/j:|&Sr£*, Lt#ot, # 
< co^iaTT* t° y -fe^VALU 1 2 0*5401 2 ltfS^U 
- -> a -s^b Yc 2 ooo fc°y -feA-fctog-rs r £ ?rwr|g(c 
t"5o SaS^tiSf -vy h*s, fc*yi?/V 
ALU12O*54012 l3J5 2o60f ^■feyl'^ffiSIJiCl^a 40 

5 -t *u e> © y y — * £*i-a~£ft tthtf ft £> ft t t* 5 a» 
?rft£-r5o teaH*co^fttet>to{4, 4o©7^ 
y^^u— v-g V (ROP) /VuvK^y M 6 6, y 
y M 68, z.TSi'Jte— y M 7 0*540 
#4 y KfrSR&J (WID) ^-y M 7 2 £^tr 0 
[0 0 6 5] 1414 &m^m% 2ft^tf bT^-fe/UALU 

1 2 0*5401 2 

<0*Rf4, 3&l«k"y*/UALUl 2 OKfcftfcU To J £ 
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f ^ir/UALUl 2 lESJEU r U £y^<yyy*$;}x 
tl^, ROP/yVy Ka=y h 1 6 6(4, an y M 6 

[0 0 6 6] 15 [4^(4 9 SiSg*«)^£:&i|fl 2 
trf ^-fe/VALUl 2 0*5401 2 lC0faHJgfJT-fe-5 0 R 
OP/^Wy K-a-^y hi 6 6f4, B'JfflCDROP:^ y hi 7 
4 £:7*yy K-*=y M 7 6 i:t::##J£;Jx3 0 iOiS 
flh?li. ROP/yyy K^-y M 6 6 oH|T*^r*ix5 

ieii&iifcv\. ^<Dmmm&. 4008^^^^ 

= y M78t4 oco 1 0 fc'y h:7*yy F^-y M 8 

»l6-f5fc4E>, ^*»MftSyi^y K*=? hJ&SKttfc 
ff* LV^SatW-Ctt. ROP/T'yy Ka=y M4# 
* l 0 tfy h^=y h-e*>5„ 
[0 0 6 7] g]6t4, tf^-feMLUl 2 0*5401 2 1 
cov^-f^-^OtftO^a^y h»^ft*14:*-f-„ 
fy/l 1 0±tC*l£-£;ft,3, fc°?-t?/WALUl 2 0*54 

01 2 ll±r*ue»3L=y (-0^12 0^1, Lfc 
riSoT, T ? 3.7/Vt°^-fe:/V'3DRAM^y7'l 1 0tfS#KC9 

ttiET-c^u—yg yr£id2o<©fc"y-fc^£#yi1- 
5rfc*5-c#5„ rsj t4, uy^yy^ii 

2 3riI£-Cfc' <7-fe/UALUl 2 0 *fc{41 2 l^jift^tu 

-sy-^^-^Sr^-f^ s:^ tdj i4, 

1 2 2S:ai:TSRAMfc' , ^-fe/W<y7r 1 1 8tf>£>fc°y-tr 
/WALU 1 2 0 *fc(4 1 2 1 — mit ^ftSfrStex-y" £^ 
i". ^ TRj (4, ^ a —/</W<X 12 2 SriM liTSRAM 
1 8-30£ff ^^Sfe^x-^* 
S:* roTj , rsTj *340 twtj (4, flimf 
-f*3-~ v M 6 8, 7f»3^y M 7 0*540 
!7^y K^ID^-^y b l 7 2(d4 Dft4^5fX 

^^*540#^<75^SWfc 

s?)© 4 ocoROP/yuy K-3-=y H6 6^-aif 0 x^r 

/Vt°^-tr/V3DRAM^yy 1 1 OWrO^^ll^iJ^-t 
(4, ROP/^uy K3-=y h 1 6 6 — (D y— ^x-^ A^J 
^ > y -A*3 40ff5tr f -^A^^ h y -A(4#* 1 1 
try MI-C*>5„ ROP/T'yyK^-y hi 6 6^fc,tB^i 

snift*^—^^ h y-At4, i o t*y ng-cfes. 
77*^1=5/ m 6 8 (coi ^7:14, y-^7"— ^^hy 

— AJ43 2 t*y Ms XT>'»a=? M70 
(4, ff5fe^ hy-ASrSff LT, h y-A^ffi7J 

y h 1 7 2148 Ify broff^r-^^ hy-ASrgff-f 
6„ 

[0 0 6 8] 1.1.1 ROP/T' y y K^-y h 
El 7 (4, 1 oWROP/y'wy K^-=y h 

1 6 6 Sr^n y^mcoMT-^-r. ^©**«K:*Sl^-C 
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11, 8fl§C0 1 0 t"y hROP/^U^ K^=y H6 6#2 
o©fy--feA-ALUl 2 0 1 2 lCD^WiS-rSo 
8fflOR0P/^uy Ka-=y h 1 6 6 
H— c*>5, (y-^fe (sc) , y-x&M (so , fr 

(Dc) *5J:ueff*«» (Df) ffl©) 4o©l 1 fc'y 
FT^A^t^ffl©10 try h^-^W^tSr^-T 
3„ ^-ROP/^l^^ pa = ? M 6 6 (4, ( 1 ) ROP (S 
c, Pc, Dc) , (2) min (Sc, Dc) , (3) max (Sc, D 
c) , (4) Sc*Sf+Dc*Df, (5) Sc*Sf-Dc*Df, 
Sfctt (6) Dc*Df-Sc*Sf»6oO^-<l/— > 3 

[0 0 6 9] ROP^U— -> 3 >, min^U-^a > % 
max^U— v-3 >-^fctt8 fy r-^H' K^U— '> 
3>*tT45i:f, 8{@g>R0P/7'U> K^-~y hi 6 6 * 
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* it, T'<X&MX.fmi!$*. 1 0 tf y h/UV 

fcfefc:/^ K-a--y M 7 6 <D%&E.Wzm&&&& 
mtfhZ, Lfc^oTxaT/Wf^-fe^SDRAM^y^ 1 

teH^^Jd, 81@C0 1 0 fc* y MtOPA/H' K^--y 
H6 6^L, ^&-5#^l£fc-«fC2ocDfc ,, y-l? 

[0070] y-^yu^FM rsfj a^x}-ft%^v 
>Y$m i"Dfj t± s ^(osiKjptijcy-^fi, ft 

[0 0 7 1] 







Sf 


Df 


7»77 i m l » l * 


GL ZERO 


0 






GL_ONE 








GL_SRC_COLOR 














GL_ONE_MINU S_S 8C_COLOR 


1-Sct 


l-Sr 


1-Sg 








GL_DST_COLOR 


Dot 


Dr 


Dg 


Db 






GL_OWS_MIKOS_D3T_COL6R. 


1-DO 


1-Dr 


1-Dg 


1-Db 






GL3RCALPHA 


Set 






GLONEMI NU33 RCALFHA 


1-Sm 






GL_OST ALPHA 


Da 






GL_ONE_MINUS_DST_ALPHA 


1-Dot 






GL_SRC_ALPHA_SATURATE 


1 


min (Sex, 1-Da) 






CL_CONSTANT_COLOR_BXT 


Pa 


Pr 


Pg 


Pb 






CL_ONE_MINUS_CONSTANT_ 
COLOR_EXT 






1-E?g 










Pa 






CL_ON E_MINUS_CONST ANT_ 
ALPHAEXT 


1-Pa 







[0 0 7 2] mmsZ^mL, ROP/^l^K^y h 
1 6 6ffl7^^l'-: (ROP) fill 7 4*?, 2 

iWlll^l 1 4 5riiCTii{f Sii5«*tJ:9-fey 
h^jxSROPUv^i? 1 8 2*5, 2 5 6 feUD^-A-MS 



y^^^U—v'g V^tr^^H-SBU 
(cA^Jt>to^/^— yi/^^ i 8 4(c#JZ : *^5„ 
ROPg&l 7 4©1 If y A^giS 

[0 0 7 3] 
0 llfcl] 



Result - (OptOJ S -Dc « -Sc i -Pc] | (Op(l] 



s -Sc & 



(Op(2] s -Dc 6 -Sc & -Pc> I <Op[3] & Dc 4 -Sc s -Pel I 
|Op[4J 6 -Dc S -Sc £ -Po> | (OptS) £ Dc £ -Sc « -PC) I 
IOp[«] £ -Dc * -SC £ —PC) I <Op[7] & Dc & -Sc £ -Pc) i 



[00 7 4] H9«>g>Bl 4*#J»U ROP/^U-yF^ §§ 1 8 8 33 £(Jt 1 9 0 4 JP»^ 1 9 2 , loOtjn^TS 

= yM 6 6coyw^Kg61 7 6tt ( ^30^* fc«S fil 9 4 *5<tt>* 1 ocd? y 1 9 6 09 

low-r^ifft-»S^l 8 6, 2o©m» 50 fc, 8 ffy K^^y M 7 8 Sr^f, ^u- 
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k$£Ws7/i>) fcyVv re#54? 

[0 0 7 5] y-X&ffiS colors 4 t>tr3fcfiffiD color 

(4, •t*te>Sr**rj-fcjt)^<o©try h«iflWBS*fr 
v^jMui^frb-f, [o.o, i.o]©«Hi*j©ttfcfca. 

txif, 8t'y hA^t*14lt [14/256,15/256) ©^ 
H«rff*rf. H-J?£frfr5^f4, «H£#4:*fe+fc 

£><7) 3©fi&&SjI$l;*ft5. t)LKi [14/256, 15/256) 10 

Srgfc-ffcft(cfii4/256ass&£;h,fcfce,tf, f+W©^ 
4. 5/256$m$l£tlfzti: ?>if , fH?©^7— I4*©$8B 

8 Ify hT'uv K-^y M 7 8(1, 9 Ify h*f9 Ify 
h©*Jt«l 8 8&4t/l 9 0Sr£.Sif5. 
10 0 7 6] @1 0(4, ^l/VKt^lz-i/a >&r%<D 20 
laiWtfKffl©^^— 7y h^fo 7*>f -f • ^"7 -fey h 

7i?y hi*SJn»$*l5. ft*T\ «©{it©-2f©S£ 

[o o 7 7] -aatWfcia^Ttt, Hi 1 

y) , <yr>y^ (vanDara) , y^-f-J— (Feiner) , 
fcitfta- (Hughes) 30 
y^* ©1131*340111^ ( "Computer Graphics Prin 
ciples and Practice" ) , ^2jjgp p. 570 — 57 
UCR«t**l5J:5K, 4X4Bayer7 f >r1f^hy** 

(-0.5,0.5) ammov'jimtiim&xmzi&wM. 

[0078] il2iil0t'7 h-yVy K^-y h 1 8 

0£^-f- o ^1/— ~> 3 yr*£(;iio©if y-fe/u&yi' 
^K-Ct5±5f-i-5fcftiiLP>OJ-=y h4o#£SS 40 
r-fc^o -^JfeWnji^-CHu lOt^f-yi/yK^ 

5/ M 8 0#* i 8 Ify h^Uy K^=y h 1 7 8<7)# 

*f t ©si v -*im?m m'kmttw'&m-r & 4 5 &ti 

5„ 1 0 f7 K^--y M 8 0(4, 8 If y Y7 

UVK^-y h 1 7 8fcHLT±fcRWl/fc©fc|RlCa 
*T-2oCDl 1 Ify h*fl 1 Ify 88Joio: 
1 9 0 i-fS. 

[0079] rwMMBSfc, zzzm«Ty-xm 

ScSf*3 4 im 3fc*S£tDf ©r ~ * tfSROP/y u y K^-- y h 50 



^2000-1 5 5 84 5 
30 

1 6 6--A*$tl-S2 0CDA^^/^7 P l-^f-2 0 6*3 
±V2 0 8 4:«fftt-f5 1> 01 4(4, Kfi^ t^f"f v 9 
■*2 0 6*540 2 O8©f¥*ffl&0-Cfc5„ 

[0 0 8 0] 1.1.2 f7"Xa=7 h 
115ef^a=yM 6 80^^lT-fe5. If 
^-ir/WALUl 2 0*3401 2 1 [£14 2 oca^y* ^y 
2o»f^a=y M 6 8(4, y — 
3 2 rf y Y*Vx9cf—V 3 2 If y V kVcXc* 
S. MtPlMfcPl 6 yfy Y~?*t v*J*9 2 1 o~«-£* 

7i-;K (2)src<dest, (3) src = =dest, (4)src< = 
dest, (5)src>dest, (6)src ! =dest, (7)src>=des 

t, Jo J; Uf (8) © 8 o©-r* h©5 l o^Jf^-f 
5, 7 r ^ ? V 3 Wt'<V'-> 3 V l^i/X * 2 1 2 l>j 

[0 0 8 1] 1.1.3 ^x>v-;Vn-=-y h 

01 6*34001 7(4, ^ry^sy h 1 7 0©7" 

fi'-fe/PALUl 2 0*S£U<1 2 1 iC(4 
2o©^ry->;n=yM7 0i) ! fc5 0 2o©8(fy 
YT.T-V^tVa.^.y V 1 7 0t4«-^r, ffifc^rVv';^ 
©8 try hx-^A^, 1 if y Yf-fXT-?* YAK, 8 
fy hr-^ffl73fc4r/l ify StttSStrj^fc^rf So 
^o/jM^jRJttt^u— >a ^(4, 7r^'/sW 
^W-^3V^? 2 1 4 1*3© 3 If y 
-f— A-KKJ:9JtS**l, (l)7x-/K (2)ref<des 
t, (3)ref==dest, (4)ref < =dest, (5)ref>dest, 
(6)ref ! =dest, (7)ref >=dest, *J ±^(8)^^© 8 

[0 0 8 2] 01 7£#ffiU t-7°*7-X hfc^tf^r 
>-->;Vx^ h©^tS(cfe#LT, 3o©^ry->/^ 
u— -> 3 >-^-K©9^1o^il^$ixS„ v- 

(4, dest, 0, ref, wrap(dest + l) , wrap(dest — 1) , sa 
turate(dest + l), saturate (dest - 1) , ^iUOiestT- 

[0 0 8 3] 1.1.4 r^yKOlD^-y f, 
018(i, fy-i y K^HiS'] (ID) 3.^yM7 2©7'n 
y$mx-foZ>„ f^-fe/PALUl 2 0*3401 2 1 t(42 
OC0<>^ y K^IDJ-- y b 1 7 2^fe5 o 2 OCO 8 tfy 
h«7^>K!>rDitt!j3.-y h 1 7 2}4#*, ^5feWIDffl 
<D8 Vy YT'-tXjjt 1 ffy Hitt5l^*t±17j t 4r*-f 

5„ ^>Ki)i»a=?H7 2ofiii, v^^uj; 

X^216rt»8 tfy hy ^-/UKtStp^v 5 ^^ 2 1 
8f*]CD8 Ify h7-f-/l'Ki7r^v'3 yUisX? 2 

2 0^«3 fy h7>f-;P Kt(C4oT$lJ^l§tl5o 7 
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r^'>ay^^©2K , * / / h 7 -f -/l' KI4, (1)7 

(2)ref<dest, (3)ref ==dest, (4)ref<=de 
st, (5)ref>dest, (6)ref ! =dest, (7)ref >=dest, 

(7^ y K^ID^l— y h 1 7 2 i^r^'v'/Vr^ harty 

h 1 7 o k\mmm\zm—<:&z>, 

[0 0 8 4] >" K ylD^. ~ y M 7 2, Xf>v^* 
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* 3.= 5/ M 7 O^iTJr^^-^y h 1 6 8i^»fX 

ft&^7y->3^co!;y ht**>5, 

[0 0 8 5] 

.[a 2] 



WID fah 




f rxn\- 


















if »M:\ 1(D<* 












if* 















[0 08 6] 1.2 SRAMf yl?;I^y7 7iai 9*5 4:^ 
SRAMf^-tryW^yy i l 8£*-f, 
W-fcl^Ttt, SRAMf y-trA^y^y 1 1 8(1, 8 7- 

Kx 1 0 2 4 tfy hCD-^U^tf— hSRAMT'Ha^tVS,, 
y*ta— ,K/l/y<y 12 2(i, 1 0 2 4 bfy h^T'y'l'V 
Uv 5 ** 1 2 7 fcilUTDRAMT W 1 1 6cO-&>XT^ 
7*1 6 O^tjSRAMtf^-fe/l^yy y 1 1 8^y— y£$g 

$ 1 0 24 try M OTV^Sntti-^* 1 2 5£-g- 
tf 0 ^DwVW<7 12 2 ttSifc, 1 0 2 4 tf y r-^-Y 
^-fyu^^ 1 3 7 ^iiCTSRAMbf^ir/W<y7r 
118i>P)t^7^16 O'-v-r — ^Srlsig-fS 1 0 
2 4 t'y h 1 0 TVfPSfc^;* 1 2 3 £r^tr 0 ^OHI 
^HiCfcl^TH, i/n— v^W^y, i 2 2f43;7t, 
ii'V^y-f 1 4 5 *i <fc X? i 

4 7^mCXSRm^^-^jW<-yy 7 1 1 8?i^t^7 
Vy*l 6 O-^-X^y-y- 1 0 2 4 try HSrlSii-rS,, 

[0 0 8 7] SRAMt°y-feA^y7r 1 1 8 f*J y^ 

T KU*3lfy h£r^tr^2 3 0 t Mig^it bft-5 c 
* ?2 3 0(1, m^SRAMlf^-fe/W<yy r 1 1 8 ftKy 

b T § ft T ^ 5 t 5 - y at* o X § fc&II £ ig 5 fc » 
KffiiBSftSo 

[0 0 8 8] i/D-^V/UoKtHt^U-i/a >I4, 
Read Cache Line (RL : df y v'a y-f ^SctU) 
— ">3 V^fcfiChange Cache Line (CL : 3f--f y->^.y 

5. UfeWlOt/W^^t, ft££ftfcDRAM 
/^V^ 1 5 8&£U<3 7i^e>x-£faffi^r:/yM^ 
1 2 7^i:x-y- 1 0 2 4 try h^=> f-£ft 

7^ > Is is*. ? 1 2 7^^P>SRAMfyir^/^y7r 118 



rt©Jt££ftfcy>f v-ty-y 1 0 2 4 try hibf 
-Six, *<Dy-*#&W£ftfc^V?i3i:U5=iyA<£> 
T FUX&*irV>~ ; 7'fy<D?y2 3 0^#&*ft 

S„ 

20 [0 0 8 9] y*o — y<jU/<^(D^]h^U— > 3 yfi. 
Write Cache Line (WL : ^ y y^ 
— ->a V, Masked Write Cache Line (ML : iftyi'a 
y-Y XDt* ^#jA) ->3 y*fc(4Change Cac 

he Line (CL) ^ 3 y{C £. 9 Mifi&foZo 

<7>10i-/f)>-f'( PfrOffliC, SRAMlf^-fe/W<y7r 1 1 

•^^13 7^iry-* 1 0 2 4 fcTy h #5 ^ fc°- £ ft, 

7°u— y-^y ;7:jo£uv^ r--^*? u^y-y^^-Tyy 
y-* 1 0 2 4 if y h*s«4$ft, ^^y#JA/^7°y 
30 -fy^^l4 7^f-JM. tU<^-> 3 
^WL^fcteML-efefttf, v-3 >(Ds<y?jS X 

l*5j;U ; ='7A/^y" 7 - 1 'yi/v?y^2 3 2-~^b°-£ 
ftS 0 t> L^x— >-3 ^CL-rr&ftff, ^vy/^y" 
y-r^v>y? 2 3 lfcotti ? ^yA/V7 B y-i'>Uv ! ^ 

y37A^^2 3 0Hair-t5. ^<75 10 7"/#^ 
^y/i-cDM(c, y^— ^^ii^yy-f 1 3 7 

©ftsgli, ^y^a&xsyyy^i^y^ i 4 5Wffl 
40 fflTX\ ^y^UXXl^v^y^yy-O^^^^ 2 3 
l*Jj;U t 2 3 2fc£ (jftSSftSDRAM^yy^.ttf^y 

[0 0 9 0] JifCt^W Lfc^«lt*fi-5^>'7'/HISc(4 

[0 0 9 1] 
[*C2] 



function BaskLia23:0] 
input [511:0] PlaneMask 
input [127:0] Hytemaak) 



tai (1 - Of I < 102<J 
HaakUl - ( 
ByteBasktiyg])! 
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[00 9 2] tfy" •fe/UALUKtt}^ l^--> a ^J4, Read 
Data (RDAT: r-^fgffl) v-3>\ Read Pixel 

(RPIX: f^-fe/WKtfcJ) — v-aV, Single Pixel 

(SPIX: <>V^A" f^ir^) £/g VjSitWJu 

al Pixel (DPIX : r 'a7 VP • f^-trA-) ^U--> 3 V 
K J: 5 BB*6$n4. fc'^-feA'ALU?*— l 4 1 J4, 
2 5 6 tfy Hfit?*>9 5-fJty<nm&X'm<fel^ SRAMt" 
?W5-77T-?^? 1 4 2 2 5 6 fc*y h- 

«-?*>»> 5-^y#coiga-e»^-r5o sram^ ?-fe/w<y 

77ll8li, 5 12tfi/F©/U->vx? 22 2?r 20 

fC, 5 1 2 tfy Foyt/->v^^ 1 2 8 f 

5/ htfvW h-?*'? I'^^iiiffl^^tlT, 1024 

[0 0 9 3 J ggttJzK— hJoitftf&tf- hit, 1 2 8 f 
y h Vy*y T*T Kl^if^ftSc 2 5 6fyh 

X— *f--f*/H 3 8*5itJ«l 4 2(2 2 0 OMHzT'Sift 
L, — 7j 1 0 2 4 tTy h^o-^/W^ft^H 2 2 
ttl 0 01lHzT?ftfH-5o S^LV^JSfflK&^Tf*, S 30 
RAMt°^-fey'W<y7 T l l 8(4, 8od)tirr>>7^ 
>2 2 4£^-f£o 2 56t'7hf-^ft^/H3 8 
1 4 214, ffis<01 2 8 tTy h^^^y *»*>J* 
»T, +t?v'*7'fy2 2 4<£>iI)g£Lfc2 5 6 tTy h 

IE T ? -ir^i-S r t *tt?# jatf ft b«v\ m 3 fcjjrf «t 

51-, — HMSWI-43V^^<DS*tt, SRAMtr^-fe/W<y 
7rll8Sr, 6 4 ITS' H5f-^lUift^H 3 8 
a^d&iU^-^tf&^-Y^W 3 2a~d?riix5 4o 
©GtfST tH" 1 1 8a~d|£#tt5;:i:fc£oTSIJe£*i. 

tii7Kl/^!JS, 4 0CDSlJf@cr>TW«->*^X?>*l 
5„ 'te*i£^J{^*5V^Ttt, i/n»/^/U 12 2!)\ SR 
AMf ? -fe/W< y 7rl 1 8 ityXT V7° 160i ^FtS! 

[0 0 9 4] teHJ£gi|^fcVTI4, ^-^^DRAMTW 

i i efrb&mzhrfrh. SRAMtr^-t: /w<y 7 

'r> a 7^V2 2 4©t'(?)t*7 h^t^-feA-ALUl 2 0 

*j J;r^ i 2 itJ:5HSlf**ift:d>**i-fcfe, SRAMt 0 ? 



2 0 t, ^-x y" ^SRAM 2 2 6 it, 1 6 17— K 

X 2 5 6 fcTy VCD^^TJVX— hSRAM-e|£S*n5o ^ 
d-/<;U/<Xl 2 2f4, 2 5 6Vf?H0t/»OK(H 
/«ii#-H^g^£*x5„ t^-b/PALUl 20*34TJ£1 
2 1 (4, 2 5 6l@<DtTy h r*©*j&-f (WE) 
^fi5v7^f-^Sr 2 5 6 h 5t^>tii*- 

[009 5] Read Cache Line (RL) X^U— is 3 IsfT) 
ffl\C, r-^«7-T>-i4, SRAMf ^W-y77 118 
<Of-^^f-#^*tV, y^SRAM2 2 6ft<Dtt/£-f 57 

[00961 1.3 **Vffil& 
02 1, II 2 2 *3<tt>*ig 2 3 (4, -^tt^ODRAMT W 

1 1 6<D«$£^-r<> DRAMT U"f 1 1 6li*^5- DR 
AM/^>^ 15 8 5:-atp 0 ^ ^ V 0S*Wit4, 10 2 4 
1^5'h^t57^yi6 4tfe6 t ^16 2 
[4, 8o©7'fyi64, £fcf4 8*nlfy h&£tf. 
-**^J(CjoV^T(4, DRAM/<X? 1 5 8(4 5 1 2ffl0>< 
-^16 2, *fcl4>< * y 4 / # try h fc^tr. flfeltffi 
WCfc^Tte, DRAM^V? 1 5 814, 1 0 2 4®<7)-<- 
5? 1 6 2, */c!4/^ y 8 * Jtftf y h DRAM^^ 
* 1 5 8#M*y 8/7yfy F>Sr«f*-J-5IU60,lCfcV^ 
T(4, Wfjl4 0^#tfyF, 4 8/#fc-yK 6 4 
^jfftfyK 8 0^7yfc'yh, 9 6/#tfyK 128 
hiJitFl 6 0^#tTy hCDDRAMT W 116 
h-TSfcfcS, 6, 8, 10, 12, 16*54 
XI2 OiScoWJCDDRAM^^^ 1 5 8 ^^feSo 

[0 0 9 7] &<£>??I4, 64/72/ 77*1:" y hDirect RDRAM 
™ ©r-?^- htJi^^^tTy h X 18SLDRAMX — f* 

i/— vnm^Kn-t^mmr wf 1 1 6cDfl|^;(ia^ 

< 0 Direct RDRAM™ (4, DRAMa T 1 1/0±? -> 3 >h <D 
m(f> 128/144 If y V^7*— X^r^-rSo SLDRAM 
{4, 64/72 fy 7^7i-^^t5o xaTyPf 
^-fe/V3DRAMl 1 0(4, 1 0 241^5'h^y?7x-7- 

[0 0 9 8] 
[*3] 



% 

5 (19) #1200 0-1 5 5845 

K 35 36 





32 


40 








160 






W 


/ft" 


Hi 


W 


>if 








fit 


t't\ 




t'jf 


DRAM fcfc y COM" VMS 


8 


10 


16 




32 


40 


A'>9»fcy<ov-/« 


512 


512 


512 


512 


512 


512 


yaw:* 


8 


3 


8 


8 




8 




1024 


1024 


1024 


1024 


1024 


1024 



[0 09 9] *10* 1^4 ] 

&4 0RiUlyO^fe«fcu:^-y(P^Iffi»taBlt 









e 7^ 




2 K» 






/SB 










lOdoubled 


512 


8K 


49K 


4 Ok 


40 


5 


1025 


8K 




4 OK 




10 


512 


8K 


80K 


8 OK 






512 


16K 


80K 


8 OK 




20doubled 


512 


8K 


8 4K 


8 OK 




5 


1024 




100K 


80K 




10 


1024 


8K 




80K 


80 




512 


8K 


160K 






10 


512 


16K 


160K 




5 


512 


32K 


160K 


160K 




4 


512 


40K 


160K 




160 


40doubled 


512 


8K 




160K 




5 


1024 


32K 


180K 


160K 




10 


1024 


16K 


ZOOK 








1024 


BK 


240K 


160K 




40 


512 


ex 


320K 


320K 




20 


512 


16K 


320K 


320K 




10 


512 


32K 


320K 


320K 




8 


512 


40K 


320K 


32QK 




5 


512 


64K 


320K 


320 K 




4 


512 




320K 


320K 



[0100] 1. 4 fyfM 5KDRAM™ t5.&&<Dh& If >«^«r^"f*. 

X^-T/l-e^-fe/U'3DRAM^5/7°l 1 Ofi, Direct RDRAM [0 1 0 1 ] 

™ *fcllSLDRAMt trv53fttt4S*>5. #tO*l3Direct RJK30 [&5] 

«5 TJ.7/Ue»-bJl3DRflM tf> 





I/O 




is a 


RQ[7:0J 


I 


RSL 




DQA[8:0] 


I/O 


RSI, 


r-j awi-a 


DQB[8:0] 


I/O 


RSL 




era 


I 






CFMN 




RSL 


w** 6 ©}!!»*■- 


CTM 


I 






CTMN 


I 


RSL 




V REP 








TBRW 








SIO[1:0] 


I/O 


CMOS 




CMD 


I 






SCK 




CMOS 




V PP 






rdram 37 *i «»: Iff =*}■*- 6 SiB^flE 


GND 






RDRAM 3733.}: W>»7i-JI=»f « »ttS* 



[0 10 2] l.ST'nha* ™ (J8OC0t°V?rlix., SLDRAMtil OfaWs&ffix. 

W^i^r K^ttS^SfttSfcfc, Direct RDRAM 50 ^3. T )V \?V "fe/W 3 DRAM:/ n h V^ffl,©^ 
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?-te;W3DRAM^s>7°l 10«|ffllf5„ 
[0 10 3] &t02 4fc<fctjqg|2 5£#BgU SiMiS 

/H5 2fi, 4 0 OtU/H h$rftv\ tf^ 

■fe/VALUl 2 040^0=1 2 1, SRAMf^-fe/W^^^r 1 

i sibw;^!) v^/<>< i i 2i©^y^7i- 

f}, lg?fofc!J 2 0 DRAMvO^ 1 

5 8*>J;r><— 6 2^©T^-fe^*5j;0«yy^-y- 

15 4(1, l#|>fc!)2 0 0>^Mrgt\ i/D — 
✓Vlz^X 1 2 2^aC-CWSRAMf^-f?/W<s/7r 118* 
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ft^H 5 2, 1 5 4*5«ttJ<l 5 6H, 3o»f--v^ 

*fL-c«if1n?£5.j;5, -tJxi^io^w i/ 3 y©7 

[0 10 4] 1.5.1 DRAM/<y^^U— >3 ^ 
DRAM/^^^U— v-3 fiH2 0 0/^h 

/S>©$ffi 2 t°>"{l!ffl?-^/U 1 5 6 fcfl DTSU £ft 
-5 0 DRAMA v^^u— v-3 >"H\ &M(09vy!r<0iL 

6„ 
[0 10 5] 
[*?6] 



0[l:0] 






«»» 


00 


IDLE 




1 


01 


PP 


Prechacge page [V->* 7" 'Jftr-/ ) 


3 


10 


AE» 


Access Fage(V->'7>M) 


5 


11 


CP 


Change Page (V-/ JfcM) 


5 



[0 10 6] @2 6^#IU If* hD,:, #»A* 
1 1 4 4rfflC'C^c>tl5 4o(0pI^7 f ^T^fc 0 <!'-fe 
/l'SDRAMgei 1 0<C>5*> loSrSW-f -5, Ifj- bB.:„ 
flS, (Dx^T^f^-fr/baDRAM^El 1 0f*W3 2 
ropT^/jrDRAM^v^ l 5 8w5*>ioSriS^-f5„ 
hP.« flS, DRAM^V? 1 5 S P^OO 1 0 2 4ffl©RrtB4-< 
-v? 1620H1 o5ril^i-5 0 

[0107] IDLE^U-v/a i'fi, 1 9 JW?%® 30 
<bLftl\, HI 2 6 i3 <fc 2 7 $r#RS. L . Precharge Pa 

ge (pp : s<—v-?y t^u-yays, mm 

D, : . ^/!lf-f-yL, jSfs^3f--f^ 

[0 10 8] (112 6 j3<tTJ!|l2 8&#I5L, Access Pag 
e (AP : i?Tir-tX) 3h-<U— v-a^te, ggD,=, 

^f(C8f-f^;l/**5„ DRAMA ^ 1 5 8fi, 
W t o T ]) ? + - $ JVC * *4 ttft HE 4 b ft V \ 

[0109] i2 6 *3.tl>*|g 2 9 £#J$ L, Change Pag 40 
e (CP : v^jg) Jr^U— is 3 VfJ, Access Page^" 

^u— >3>t, @£KB«> IS! 

COPrecharge Pagei"^ U"- -> 3 > b £lfi"g-£fc Ot'J) 



[0 110] 1.5.2 ^o^^^t^l'-yay 

o ^ Yfflvqm 2 tr^ftHB^+^/i/ 15 4 <t 

C7)^ p y 9<D2.Tfr <Q ISK:#V*"CaSfll*W*&-et 5. / 
n-/^w^|g^(c(i4 ^ p y9&mt£<DX\ avyF 

[0 1 1 1 ] HI 3 0*>t>g|3 4&#H8U Ify 
»• IS, 1 14tSi i -=Tl^4offl"[K7 i 

^.T/uf ^•fe/'w 3 DRAMAS 1 l oro5*>io£il#i-r 
5„ f'-y bB,: o |i, gfi 1 1 0 !*3CD 3 2 CO «I|g&DRAMA 

yM5 8©nio^Wf5„ K-yM*. te, mm 
Ziitzmmsfy? 1 5 8rt«o8ocoprtBft^-t5'v'^7 
4>;<y7r 1 6 loSrSW-TSo ¥y hi™ 

SRMt°?-tjU;<y? r 1 1 8(^C0 1 6C0nlBg^^-r 

■ry a 7-fy2 2 4o5t ! i o^ii^-r^ 0 

[0112] &(Dm7^ -nMmz&^xmfeztiz 

[0 113] 



(21) ftffl 2000-155845 
39 40 
g7 yq-^juUt^U-i/gV . 



Q[2:0] 






t<9* 


OOO 






l 


001 


" 


Witt 




O10 




Read Cache Line ifyl'jili'j&ltii > 


4 


Oil 










WL 


Write Cache Line (^TW-Ofcii) 




101 


ML 


Masked Write Cache Line 


4 


110 




Flash Masked Write Cache Line 


4 


111 


CL 


Change Cache Line 


4 



[0 114] ma 0£##.U IDLE^V- ->3 
l^^/W^rafifb Lfclr\, Read Cache Line (RL) , W 
rite Cache Line (WL) , Masked Cache Line (ML) Hi. 
tfChange Cache Line (CL) Fti.-?<<X * 113 

liCTjk-f- zoicmm (rq) vyKus^xm—oy*—* 

y r Sr^T'tSo 13 2K, Fast Fill CacheLine (FL : 
^r-YS'v'^y-rycD^y^/V') 
[01151133 £tM& U Read Cache Line (RL) 

B.:. ^^y^-fyi/^^ 1 2 7^*Y 
yv'a7-l'^77rl6 0 1 G: 0 §r=t'— f5. ft 
IC, SRAMtf^ir/W^^r 1 1 807-fn !; . <^4-f 

*^5o SRAMt°^-t/U/ i ?5'7r 1 l 8PW&7J 

*^2 3 0«r*-f<&. /<y^i3iO!^7A^/2 3 0 
fi, SARMt°?-tr/W^;/7T 1 1 8 ^OtfiitsigW^klRL 

[0 116] 13 4&#R8U Write Cache Line (WL) 
^-■iu—^g iggD,:» iCCD^xfjiV SRAMt"^ 

t/W<'/77 1 1 Si^/^yj^yW^^ 137^ 
^y>'a7'fy2 24 1 L,.. ?:3f-t5 0 /<4y°y 
4l/V>J*#*f—$^ ^I^DRAM/^y^ 1 5 8 , B,» © 

3 otiSi^^H^o ^ot^i'-v-ayii, SflC4f 

[0 117] HI 3 5 £#f$U Masked Write Cache Lin 
e (ML) ^1/-V 3 ytt, $|fiD 1: .fcKD^&fctt, S 
WA\??±jV;<.y7 7 1 1 8^/^7"7-Ty^^ 

^yi'v'X^fflf- ^fi, /<>^Bm ©3 7AC, : , ^3 

£tT&5£>(::4lM:?/i/;fr>?5».5 0 :/V— ui?7. 



fitSktf'U b^*t \s*?*9\m%h\>. 1 0 2 4 f 

y hlcfeS^ti,, ^t7->^7^^tyx7y7'tt 

[0118] (136 £#J}8, U Flash Masked Write Cac 
he Line (FL : y->i7'( >©777'>av^?t 
ii) >3 yf±, ^/y'fyr- *}oil^r* 

^ i oc03 7A|cfc*ltTliife< 4o©37A|:tiiJ 
*v5fcV^5^*rl*V^-CH:ML4:iaiWt?4)*. 
^a^ti, g*D,:o tCD^^bft, SRAMA>fc/^7°7 

7A0~34fcl±4~7 C^f tl^^ §tL-5„ 
>t±, &ffK4lM?/K *f*-**Si££fTfc5©{;:4 
v^^Ui/x^li^H, 1 0 24 fyhtte3lc 

try hrrtro*ii-r^-^t Lmrasax*. 

[0 1 1 9] 1213 7&#figU Change Cache Line (C 
L) > 3 V*S, gegD, :a fcfc^a.fci'L, P]B# 

fdRead Cache Line (RL) S/ a Vt> <fcU<Write C 

ache Line (WL) U— ■> a V&fr ft 5 „ ^^U*— > 
3 y^fjO/^y^ J5 iota 7 A 7^ -;V hl\ RLn-r:/ 

S.Xf-^7 k.$ # 1 3 OflS, WL=f^v KSrtiJ^l-r5 0 

ffft 5 (01: 4 IN' 9 ;Ka*frZ> a 
[0120] 1. 5. 3 f^-fe^ALU^V-— > 3 V 
f^-fe/UALU^U-v'a VttU %F%4g^4 0 0^#/< 
-f h/^ffl4tfy$lflf-y^H 5 2Srffli:TSff 

-fa VfS, tr>Sr^-r 5 jS^fi 2 tr-r ^ ^£.5 i: 
-T^o ^-t 0 ^-fe^ALU^U—>3 (D 
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QA[ 8 : 0 ]*JiOtDQB[.:. ]) &ft-fZ2-f'(i'frX'(D7 : ~ 
$72 ¥y hcommtitzit 3 Ir-f ? fls-eof—jr 10 8 

%8 tf»-b;UALcj^U— 
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*tt, €OflH£iDLE?>f ?A'#ttjMatf&&ttv\, 

[0 12 1] 
[*8] 



0 [3:0] 








0000 


idle; 




1 


0001 


- 


mm 




0010 


- 


mm 


2 


0011 




mm 




0100 


RREG 


Read Register W Xit&tii) 


2 


0101 




mm 




0110 


WREG 


Write Register 


2 


0111 




Broadcast Register 


2 


1000 


RDAT 


Read Data(f'-iScW) 


2 


1001 




mm 




1010 


WDAT 


Write Data <?'-*#!&) 


2 


1011 


BOAT 


Broadcast Data 

(f -WB-rtwh 




1100 


RPIX 


Read Pixel (t'^Bttfl) 


2 *fcf* 3 


1101 




mm 








Single Pixel [W *f 5W) 


2 


1111 


DPIX 


Dual Pixel (r *7*-f»U) 


2 *fcl*3 



[0 12 2] tfs> h0 3 :o tt, ^u-^a ^O^^^Sr 
teJfrtS. My bD. :t tt, 1 4fc*4*oT^ 

5 4o©f^7/l't^t/l'3DRAMgf 1 1 0(D?*>lO 30 

14, Di:o Uttta^tuS. If? (4, SRAM f^i? 

77rl 1 8rt08oO*t7'>i7'l'>2 2 4(DH 
lofcStfl-fS. t> hPw tt, ^7-^7^72 2 

[0123] m 3 8 L, IDLEtt, 1 1M ? 40 

{»IfcL/it\ (213 9£#JS?L, Read Data (RDAT : 
*Ktti) ^l/->3 7|i, *|j££*tfc§Sfil 1 0©SR 
AMe^-fe/W<y7r 1 1 SGOJt^&ftfc^-f 72 2 4CO 

m^^titctf^^ju^h^v-'-^ 6 4 f s/ hSrSEtti-r„ 
:»^v-7a >tt, v^»?5c5 i/^^fflt^f^y 

[0 1 2 4 ] Write Data (WDAT : 
-> 3 >-tt, Jt^tuiSgl 1 0<OSRAMt°^-fe7W^5/7 

r i i 8 0»]es*t*:9-f V2 2 4coflt££*ifct°?-fe 

6 4 tf y h f, t <Dm&4 50 



[0125] Broadcast Data (BDAT : y'—^^u — K3r 

■r*N) ->3Vtt, f<tW7aT/i/en/i' 

3DRAMg§l 1 OOSRAMf ^-fe^/<s/7r 1 1 8 Wjgjg 
cWc7^7 2 2 4<D}t^$tLfct^-fe^iT f -^6 

^A^s, eyDQAa *> J;t>*DQBa £il CTiSff §*u§„ 

[0 12 6] 140 L, Read Register (RREG : 

u^x^Rffl) tf^u— V/3 vtt, fg;££ixfcggl 1 

[0127] Write Register (WREG : ^fcA) 1r 

-<^-^> 3 >tt, v^^ffisrjijesnfcssi 1 o- 

tfDQB. SrfflCTSH»$nSo 

[0 12 8] Broadcast Register (BREG : ^^7n 
-K^r + ^h) ^u—>3 ytt, Uv'^^ffiSr-r^-C 

ii -f * -TVl^ , tT M)QA» *J i LFDQBa ffl C T iz^ffl $ tl 
5„ 
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[0129] i4 l£#JSU Read Pixel (RPIX) ^ 
U—isa yf4, ft^y 7ky->a©fcft|^y^ £ixfc 

t^^n&rata-*-. 

[0 13 0] Single Pixel (SPIX) t^U-v'aWi, 

^-coy-^f^-feyv^KicsRAMt^ir/u/^^yr l l 

[0 13 1] Dual Pixel (DPIX) ;t-< U-v" a >I4, 2 

0 CO g$ 19 o y — * fc° ^ -fe ;u £gE dSRAM t° ^ ± ;W< y 

77 1 1 sfo\z.hzt°?±/v^-->? t-^-^-r^,. 

[0 13 2] X3-r;Vfc°^-ir/W3DRAM^-yy 1 1 0<D— 10 

T(4, Write Tag (WTAG : ? ^#&) ^U-y-aV 
(4, h-r^^-r'-^ 6 4 tT*/ h% 1 2 8 feTy h<D-^ 

2 6 (^££^7^2 2 4«±fi^*fc(iHi¥ 

14, ^Pw<;W<;*£aCTDRAM7 Wi-7y 

[0 1 3 3] 0 4 2(4, Ti^WtiV 3 DRAM^g 1 20 

1 0^#f--f^/KC*J^-Cx-^ 3 6 My h£$5i£T?S 

^-t^ir/VALU^u— ^3 ydMigttttkft 

5„ 

[0134] El 4 3 Sr#R3 U Read Data (RDAT) ^ 
7 3 y*J<£?/Read Pixel (RPIX) t^^->3> 
(4, SRAMt^-fe/i'/^^y 7 1 1 SfibWCt't-ksUALl} 
1 2 OJoiL^l 2 10D^<O7}^ffl^5 o S^-t^ALU 
1 20&£.Xfl 2 l2W£ffl£tVf, SRAMf^-fe/W<y7 
7- 1 1 SiaiK^iZ^ft&l/X, H14 3(1, 31M?;V 30 
RPIX^^[i^< 2 f--f ^7URDAT^-t-„ 

[0135] El 4 4 (C^-f 4 7 Write Data (WDAT) 
$s<U— -y 3 ;y. Broadcast Data (BDAT) #^V-7a 
Write Register (WREG) I"— is a VtS 4. CFBroa 
dcast Register (BREG) ^^73^, DQfVJiT* 

5 s — *&gffiU t^-fe/VALUl 2 ofcitM 2 lSrii 

[0 13 6] Single Pixel (SPIX) ^ U- v" a VjoJ; 40 
tfDual Pixel (DPIX) *^V— y 3 y|4, SRAMfc^ir^ 
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^777 1 1 S&femctfi'-tr/WALU 1 2 0 3o4U*l 2 

i£+#lcfUffl-t5o ^^fc«2o60^^--y 3 y 

14, SRAMt^-fe/W^y7 r 1 1 S^b^-^ttttJLT 
7^7^U DQfc-y^fbT'-^gff U t^ir/WUAJ 

1 2 OfcitM 2 u*j©7 J -^©*aSrH*ia-g-&, Stf 

SRAMt°^-tr/W<-.y 7 r 1 1 8 H££«r»&tr. El 4 5 14 
2 1M */UT*<??SPIX$5i£&* U El 4 6 f4 3 U--f ^/VT* 
CDDPIX$Gi££r^-f 0 

[0 13 7] 1.6 X^U—i/a y?-f;>/ 

EJ4 7*>bH5 StSi". 
[0 13 8] El 4 714, S3-21M ^/USttjfciU^-r 

-f f #ii ^ u- — *s 3 y co Ej x- h 5 0 

[0 13 9] 04 8(4, m&2-?-{?frmm&z.v3f- 

[0 14 0] 184 9(4, a#31^'i ^^aEW*Jj:T/2^ 

[0 14 1] 05 014, ®-a-3^^/^Hi*JJ;t;3f- 
-/^y^ii^u— >a y©0-C$>5 o 

[0 14 2] El 5 114, 4o02t^f ^A-gcffi^l''— 
->a y£ffft5fc«>t-&lg£ $^5-t-^Tf0^u--y 
3 ^coE|-e$>5„ 

[0 14 3] 0 5 2*54V|5 3I4, 8o©2N^/V 
Dual Pixel (DPIX) ^ I— -> 3 VSrtt* 5 fc&j&g i: 
Jft6t' J T©^l'-73 V^fo DPIX^W- -y 

3^4-7(4, dpix^i^— y a yo~3 [c^-rs^y 
^ t tt.W£%>'^yv 1 5 8-^c9t>rc>T*&£„ 

[0144] 1.7 I/7X^ 
RREG^U— y 3 V, WREG^ U— i y 3 Vfc it/BREG^- 

^u-y 3 vi4, 1289-KX64 try h u-y^r 
K * ^ KStJfc Lfc cOT-fo 5„ tT ^ -fe7VALU 1 

2 04o4o:i 2 lfcS^n^Al-Sfcfti&gfcSftS 

3DRAM^y7°l 1 0iC*J^Tfflfbix5 V's^Z ■frmSFi 
-t-5tc0t?fc5 0 EI5 4I4, «9fC*tf fe^SV^oa* 

^\tZ.^h<OV"y^9m^m^Mz.7 A-)VY^t> 

-to 

[0 14 5] 
I«9] 
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45 46 

S9 



R. 7 . 0 


*m 






m 
— - — 


9 


Identification 


15 


N/A 






Feature Enable 


5! 


0x0000 0000 oooo_oooo 


R/W 





Pixel Config 




CxOOOO 000Q 0000 0000 




1 




SEC 




— rTw" — 


5-4 


ColorOp[l:0] 




0x0000 O00O DO0O 0000 


R/W 


6 


Constant Color 


cc 


0x0000 00 00 0000 0000 




13-7 










15-14 


Byte Mask [1:0] 


BM 


OxFFFF FFFF FFFF FF FF 




23-16 


Plane Mask [7:0] 


PM 


OxFFF FFFF FFFF FFFF 


R/W 


63-23 










67-64 


ColorWIDLUT [3:0] 


CWL 


oxoooo oooo oooo oooo 




71-68 


OverlayWIDLUT [3:0] 


OWL 


0x0000 oooo oooo oooo 


R/W 


72 


Display Config 


DC 


0x0000 oooo oooo oooo 


R/W 


L27-73 











[0146] i. 7. i mm 

I 0 1 4 7 J 1. 7. 2 FeatureEnable 
iW^^li^ Tz-Tfr 3 DRAM^#*(0/<- 

a 7VW fc° ^ -fe/l/ 3 DRAM<£>#J$<ZV<— a V ld*JV > X Si, 
rttiJ, OxO0O0#O0OO#O0O0M00O(c: y ir y h^ix. ftiltf) 



* [0 14 8] 1.7.3 PixelConfig 

13 5 5 }i s PixelConfig Uv^^CQx— $ 7 -i — )VY7 

3?1 0(4, l/^?Cf-^7-f- ^KSrlftK-f 5o 
[0 14 9] 

Kio] 



PixelConfig U^X-S" Z> ■< — fl* K 





m 


S3 a* 


PixelSize 


3 flh 


SRAM— PALU fc<fctf PALU-»SRAM 
<Bfc" 


ColorMode 


A fit- 




BuCfenSelect 


2 fit 


a/b 


InputMode 


4 fit 


DQ—PALU trnOV & 


DeatinationFactor 


4 t'rK 




SourceFactor 


4 fit 




WIDMask 


8 




WIDRef 


8 fit 


HID 


WIDFunc 


3 f»f 





[0 15 0] PixelSize 7 4 — ^ KJ4, SPIX^U"- £/ 

1 4 OjoitfSRAMT^ib t°^ir yl-ALU^O 7t-vy ^ 1 
4 4[CJ; <9ftffl^tb5„ 

[0151] 

[*1 1] 

£11 KTi'-feji.+n'X 



[0153] 
[*1 2] 

512 ColorMode K 



PS[2:0] 



8 fyl, if 

64 t"»h 

128 fit 
256 fit 
512 f7h 







7»>7r 




at 




0 






8 


8 






0 




0 






10 


10 


10 


3 


10 


10 


10 


10 


4 


4 


4 




4 


5 


8 


8 


0 


0 


6 


0 


5 


6 


s 






5 


5 


5 



[0152] ColorMode 7 A Kfi, 7 t j/ ^ 1 
4 O£>J;01 4 4fficofer ? -^7#— ? y h£f§/t-T 



[0154] BufferSelect7^— A- KI4, t°^-f?A-ALU 
1 2 O&itfl 2 1 tSRAMb°^-fe/V/<y7r 118t© 
50 IWT?7*-*&7*-^y Ht-rZ7*—?y? 1 4 0*5 



(25) 
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JtlM 4 4©fcftOfi^y7r*l«t5. BufferSele 
ct[0]!4, 3 2 tTy M7- K^WfeOTftl 6 ty hi 

2 tfy httll4 0 tTy rffcftff, BufferSelect[0] 
liM^XTfeSo BufferSelect[l]ii s k°y -t/]/f*j 6 
4 fc*y h*fctt8 0 tfy -fex-^©T{i 
t> L< tt±&3 2 tfy N4fc(4Tffit> L< (±±&4 0 f 
y h^MtS. BufferSelect[l](i, t> LPixelSize^* 



* 6 4 tfy r^fc;h.tfail3(|T?fc3. 

[0 15 5] ItiputModetl, Wf-^7^-7y!? 1 

lO 1 5 6] 
IS13] 

->3>7Y— /UK 



l-Sr L-Sg 



Dr | Dg | Db 



GL_CONSTANT_ 



MINUS_SRC_COLOR 
ALPHA 

_MINU3_3RC ALPHA 
COLOR 

_MINUS_DST_COLOR 

[alpha 

]m I1TOS_DST_ALPHA 
COLOR 

_MIH0S_CONSTANT_COLOR 

ALPHA 
MINn3_CON3TANT_ALPHA 



[0157] WIDFunc V 4 ~/V K, DepthFunc 7 ^ -A- K ^ [0158] 
*S±tJ«StencilFunc7^-^Ktt, Si 4 (CfS,^i"-5 <£ [«14] 

Jfe 14 WIDEMnc, DepthFunc, ti&lf StencilFunc 



:ce — Destination 



' Destination 



• Destination 



Source < Dastination 



GLALWAYS 



GL GREATER 



[0159] 1. 7. 4 StencilDepthConf ig 
05 6(4, StencilDepthConfigW^^.^CO-r — ^7^— 40 

a-=y M 7 0fcJ:t/f/Xa=7 h 1 6 8%Mffl-t 
S„ 1 6 try hcOxy^^^^^^-zWK, 3bryh© 
f7 I ^)tK7r^->3y7-f-/l'K v *5<fctJ<l f y r 
cODepthLoad7 -Y — /U 7/^^= y h 1 7 0 

StencilMask7-C-/U K/J s > ^ X >">/HfciS5^ 



5o fTc^f*— *;4 s StencilReftt£lt&c?Jl,£ < , Stenci 
lFunc#, ^© J: 5 Kfr # ftfi t «*ffi t ^ Jfc« $ ft 5 
^Jt^i-§o TstencilOpJ T*M2i7Y-/l'Ki\ 

[0 16 0] 
[fgl 5] 
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49 50 
£15 StencilDepthConfig l>i>?*$ 



7<-*K 




12 *E 


DepthMaak 


16 t*lh 


-5 


Depth Func 


3 fit 


tttfcK t-'/3>*a«?+s 


DapthLoad 


1 


dpix <Disit=A^rtiik->i-ii-r 


StencilMask 


8 1 11 


AT>V*7A*I1 


SencilRef 


a 




Stencil Func 


3 fit 


ATVytifcKtA" Lr-y!V 


StencilOpFail 


3 t'7f 


t, LA? >>ATAlA<3i-*T?fejh.(*A7>>»K lr-y 
3> 


StencilOpZfail 


3 


*i LAr^AfAhiW AT!t 7 - AfAM<7i-*-Cfc 


StencilOpZpass 


3 t*^ 


Af>v*K l^a!/ 



[0 16 1] DepthFunc^-r— <tt>*StencilFunc7 * <D^ 1 6 (rt&^-f 5 £ 5 (-^ 

^-/UKHt, Ht*l«*l ^ni^^-K^ftSo [0 16 3] 

[0 16 2] fStencilOpj T'fe* 5 7 ^ Ki*. & * [Si 6 J 

SSI 8 StencilOp /UK 



GL REPLACE 



Destination 

Saturate (Destlr.ation+1) 
Saturate (Deatination-l) 
" Destination+1 
Destinatian-1 



GL_INCRWRAP 



[0164] 1. 7. 5 ColorOP[0] 

05 7(4, Color0P[0] W-^^7-f-/l'Klr^t s Colo 
K^-=y M 7 4*5.£tf 1 7 6 «C>e*cOfc#>tf> 

[0165] 
[Si 7] 

£17 ColorOpCO] US?** 



»»S*v lr->3> 



[0 16 6111^^3^7^/^*11 y-X 
fr*5fcfe*ij; 2 5 6i@»f y hZb 
?>7—/l'fiiWV> ! yhl1&miR-i-5>tc1b, Microsoft Wi 

ConstantColorl/v^^^^^jKSo 
[0 16 7] K^-'SU-i'sV^-f-A'Ktt, * 

[0 16 8] 

mi 8] 
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51 52 
&18 JUVH^U— i >a>7<-JtK 



BlendOp 






0 


LoqicOp 


GL_COLOR_LOGIC_OP 




(Sc, Dc, Pattern) 




1 


Sc*Sf+DO*Df 


GL_FUNC_ADD 


2 


Sc*Sf-Dc*Df 


GL_FUNC_SUBTRACT 


3 




GL_FDNC_REVERSE_SUBTRACT 






GL_MIN 


5 


max (3c, Dc) 


GL MAX 



[0 16 9] 1.7.6 ColorOP[l] * ^ifc Sfrfc 7 Ktt. WJfeOSfttSSrfllfiii-Sfcft 

0 5 814, Color0P[l]U'^^©7 f -iJ'7^-^K7* 10 0 fc* y h Silfatf* &*lr\, ft 1 9 f±, ColoROPEl] W 
— * ?y rfc*"*-. ColorOP[l] US?** (4, 7/1^7 7, ^ ^©7 KSrlftMrS. 

»* iOtflMPlSi^l/y K*=y M 7 6fi* [0170] 
©fcft©«#P7-<-^K«r*t-S. «o^T-0^$tb.5* [*19] 

«19 ColorOptl] Ui?** 



7<-»K 






Alpha3ize 
AlphaLoad 
AlphaBlendE nab le 
AlphaDitherEnable 


4 f »| 

i t*7i^ 
i f?h 

1 t*7|- 


DPIX 03MIC7*7T74 1 4U-4t=D-K-r* 


RedSize 
RedLoad 

RedB lendEnable 
RedDitherEraable 


4 fih 
1 fit 
1 f»l 
1 fjj 


#©f ■(*•«>»• Srsraitrs 


GrecnSize 
GteenLoad 
GreenBlendEnable 
GreenBitherEnable 


4 t'lt 
1 fc"»> 
1 flV 

1 t*7l 


«?'-*©*«• 

dpix <0rai=e7*aAlr-*lca-h* "f « 


BlueSize 

BlueLoad 

Blue Blend Enable 

BlueDitherEnable 


4 f 1\ 
1 fc*7h 
1 t'jh 


iff -WW 

dpix tf>mi-Wr+ii.M(=n-r 



[0 17 1] J*^^3f7r-TA't±«2 0R:Rlfli-6± 

[0172] 
[*2 0] 

$20 ^X7-f-Jl>K©x>3-f-f >y 



2 f 7 J 

3 t'<t\ 

4 t>> 

5 f7h 

6 t - 7l 

8 t tV 

9 k•7^ 

10 t'7t- 



1 <4, ConstantColor U^*:? CD 7 -f —/V K£t£BJ-f 

[0 17 4] 
[*2 1] 

4S2I Constant Color UJ/X* 



[0173] 1. 7. 7 ConstantColor 
0 5 914, ConstantColor Wv^;?©^— ?7J — K 
7*— ^S> SSr^-t",, ConstantColor 1/^X^(4, f^S 

OE*tt*«»-*-«fc»-fey hSJttaftfft&jfeu^ St2 50 



7<-*K 


w 


IB iE 


AlphaConatant 
RedConstant 
GreenConstant 
BlueConatant 


10 t' 
10 t*7l 
10 t*7» 
10 f7f 


7lW75£»f -» 



[0 17 5] 1.7.8 Byte Mask [1:0] 

^©fsffi/ff&T^-fex^igi^tSo 

(4, ML^W--> 3 ^iWLt^^v'sytift 

3 0 

[0 17 6] 1.7.9 Plane Mask[7:0] 

^f4, MU-^V~— >aV, FLt^l'->3V > SPIX^ 

v- 3 J; VDPIX^ : V 3 > Z> o 
[0 1 7 7 ] 1. 7. 10 ColorWIDLUT[3-'0] 
rti?>4 0<73Uv : ^^{4, (0)^7tf4B>'<2/7 



(28) 

53 

r(l)Oo RGBfi-r- 9 £8811-3 t»^y K 7ID/> y 
* T y 7"7-77WC a - K1"-5 0 Sc^ y 7 V y ^©fl 
fc, 8 try hcowiDfi, aWtfy hSr^fSfc»©2 
5 6iyM;/V-7^75'/T-^ (LUT) —CO-Y^x 

[0178] 1. 7. 11 0verlayWIDLUT[3:0] 

r (1) ©alw<- u-f 7- * SrSft-fs ft ^ A > K 7 I 
DA- y9Ty 77 u - K1"5 0 «S!)7Wy > 
^WPfl, 8 t*y hWlDtt, SMRlfy Mr^-fSftfetD 10 

2 5 6iy h y — luT'-mzm' yf?^^i:i5„ 

[0179] 1. 7. 12 DisplayConf ig 
HI 6 Oil, DisplayConfigVv^X^CD-r — 9 7 4~ K 
7*-Y-7b^f 0 ^GDUv^fi, RPIX^©MK 

f ^-fe/Wx-^wJaa^S-fJWI-Sfcfc, 3 tfs> h<nt°9 

fi£*lfc7V-/uKli, #*«S&tt£%{$H-£fta6 0 
\C±-y hSWatfftfcftK PixelSize7-f-^KttM 

[0180] i.8 »a««*yr 20 

^, PP^U-v/sj >\ WREGI-^U— >s V*J<tiC/BREC 

*>*>*r«ffl-f5^i:a«X?t5. ByteHask[l:0]U 
+ yv^7-f VfiWfla*© t^^/H^ii 
E l^mfc£tz tt^tHWS ft #>{£ffl T?S 3 0 PlaneMas 
k[7:0] f$?**tt, •iiffl^t^-fe/u^^pTlgftSfc 

[0 18 1] tU ByteMask[l:0] U^^^tfflLt 
iS^Of^-t^^^^l-S^S^feScOT'fetttf, AP 30 
-> 3 y, PP^u—> 3 ^ WREG^U— v-3 

V^THC»e^-fe/l't*ft*7-f/U$tU^V>9*)J-, 1 0 2 
4tfy h^+y^T^^^I^TWfc^ir/l^SFrM 
y Tim^-ty 512t'7 hPlaneMaskW-v^ 

©S&ro^SrTOfrfSJ^-fey h$*l,3. Rfc, WREG 
t'i^/aVS ft fiBREG^--; V~ 3 > 2 o £{£ ffl U 
t, 12 8 try hByteMaskWi7^^*s*ji^$^5 0 ft 
C ML^U-v-gV^, ByteMaskUS^^SUOTlan 40 
eMaskUv^^^fflLT, =*-V y -^7^ VSr-fe^ 
T WC:»j£if 0 gc<WREG*5j;l>*ML^U-—>3 

1 o-Jv&rfci;:! 28/q h£ft<ii 2. 
8 vm<D\i°-?7 j h-tzx 

i±, 8 19W^o#f7>f;^n#5. 
[0 18 2] t L^— -^Ot^TOt^tM^ y T 
-f5©-e*>*tff, 1 2 8 fy hByteMask 1^7 
/Hfityt-fl, WREG, ML^U— v-3 >v— 
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1 0 2 4 Cy Fdrfr>i7^^'J;tf5 1 2 tfy hPl 
aneMaskV-v : ^^(imrt[B]#-fes' h$tL-5 0 FL^U- 

^— s*£*tt2 o yr*ni#5. ¥-974 

2 0ty^rtH8X12 8^ h£ftte5 

i . 2 ¥#^-r h/#T*fc5„ so^ if*? vnrnm 

it, 2 0 5W?D^t7-f;^}vf|5 0 i2 2li, 1" 

06 I*}* WE 6 2f2, Jit^Lfcii^^ 
(Fast Fill) SSit/^f CMj£©7-f/U (Really Fast 
Fill) fflt^W— >3 XiX-^yx^t,, 
(0 18 3] 
[S22] 

a 22 sjfcJiw^Mrt:— 





ml 7<*as 


FL 7<&&# 


8 f7h 


12.6 GP/s 


51.2 GP/s 


16 I'll 


6.4 GP/s 


25. 6 GP/a 


32 t'jf> 




12. 8 GP/s 


64 f n 


1.6 GP/s 




128 t'7f 




3.2 GP/s 


256 fc' ? * 


400 KP/s 




512 til 


200 MP/s 





[0 18 4] 2.0 r-^/U-r -f 
7^7/l-fc^-fe/U-3DRAM^5'7 P l 1 0 «5#*0#f**# 

rAiS, 5/7*1 l 0C0 4OC0T — 9?*—* -?y9 1 3 
0, 13 4, 1 4 OSS* VI 4 4|Cio-C*a*n*. 
*P^C7>^CD-fe^ ->3 y§riiCT, SRAMh^-fe/U-'^s/^ 
r i i B^ooflffJoMfr/By^fc LTs!iW1-5 0 
ite-ff*t>, r. dcn^i-3Ma^-K*3J;T>Vw-7-<>' 
i/^e— pc#<i)S2oot ^■fe/u-SrPlNF^*Q:ai--5tl!if1 ; 
^~ K^giiiLTI/^fcfe-CfoS. Lfcaiot, SRAMf 
?Wy77 1 1 811, ^fgW('2ocof(5^(c^fiJL 
T^X. 6 r t «ST* # 5 1 CO t MM £*lfc V \ 
[0 1 8 5] 2.1 Ai77~^7d-— 
H6 3ft#flHUT, I/0/U12 
4Sr5>LTt°^-fe/l'ALUl 2 0*5±U«1 2 l^tA*t 
Sx-^W/u-r^v-^fci^a^ov^T^I-S, 
t c ^-fe/U-ALU#iiA»j^tt, 2 ^ P -/^rtff^O 7 2 
If 7 *fcte, 3^n7^rtt*r-^©10 8t'-7 

ftaSH6^*A^)7*— 75/ h*±ue^X 

OA^)T ; -^7-=v'/l'^7°U^-y-l 2 eSraiiLT, 7 2 

try M£fctti 0 8 try hco^Ttt^t L-xmr^W 

•fe/U-ALU(C-%-x.f>^X5o If^-fe/UALUl 2 033^^1 2 1 
fit, t LTJi(TroA^r£#-r2. : AlphaOD 

0:0], Red0[10:0], Green0[10:0], Blue0[10:0], Depth 
0[3l:0], Alphal[10:0], Redl[10:0], Greenl[10:0],Bl 
uel[10:0], tiiO? Depthl[31 :0] o lV-=r A > 4 
ify H'^^'^-f— yPKk:J:o-ClW#PS*b5. 
[0 1 8 6] 2. 1.1 t°9±/Vl±m 



(29) 
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14, 7 i ^xfi£Ffl^K«ro=it-i/>v'-^^-r5„ £1 

:*yx.*»S:Kifli-s. 

[0189] l/y^!Iy^3yNn-7l0 2t5j;t)!f 
^T/Wt^-fe^3DRAM^s/7°l 10f4M*tt, ftkff 

*77, *. Sr^iOtUT) ric$M8J:0 { 7*7 F *rii#t::## 

[0 19 0] 
[»3] 



fc fc°^ -fe/W4ii&\ iU u-</kc 3 t - u> i/-$r*-To 
r <D-fc ? a VT*<4, ft/JMR© * n 5/ * * /M^T'7 

[0 18 7] ;:<£>;£;S!4, t^-lr/u^T^co^.tt/, 

ft t> ft s^a $ nfc C* v ■> ) tr* ir/u-< r £ a o x < z 
fc>$ftSo tr^*A-<riWKi« 

U^©=ifc-V^->-*Sfi6>iX5»&, 2 : KOflEKf 
-7 1 0 2#>feraT^t";7-t?/U3DRAM?--;/7'l 1 0^ 
©3t-uyi/- ^^^.tlS^t-fis 4 : 3CDJEiffiJt 

[0 18 8] 7^T/H: 0 ;?i?^3DKAMl 1 0(4, fttSf 
2 fc's' h:fc£lMo<C>6fig#©#*fc:o$ 1 0 \£y V 

x\ ui?x?<Dm.pnz?.hT-rz> 0 Ltztfix, iw 

i:^$ > tc*)f : —f<D7 2 t'y hjjsu^yy 1 1 

DRAM? 1 y 7*1 1 0TI4U4Li4^T'fell£tl<5f;:a0, 1 
n<T)\?9-te/l'<r)tLV><D%&t£y ! '- y"(41 4 4 f y hT'gg 

DAO ■= NA0 - OAO; DAI = INA1 - OA1J - <NA0 - OA0) ; 

DR0 = NRO - ORO; DR1 = (NR1 - OR1) - (NRO - ORO) ; 

DGO = NGO - OGO; DGl - (NG1 - OG1) - {NGO - OGO) ; 

DBO " NBO - OBO; DB1 - (MB1 - OBI) - (NBO - OBO) ; 

DZO = NZO - OZO; DZ1 = (NZ1 - OZ1) - (NZO - OZOJ ; 



OAO, ORO, OGO, OBO, OZO 
OA1, OR1, 0G1, OBI, OZ1 

[0191] uv*ry >tf=>y Yv—y i o 214*0*1 
n<ou>^v>ifim<o-ut\,x, m\Jt*}£9w< 

*it5iSrft (7^7 7 , SS*iJ:lJ<W) fiK^fcJ;^ 
7* 7" L fc h co Sr 
[0 19 2] 
[&4] 

NAO, NRO, NGO , N80, NZO 

NA1, NR1, NG1 , N81, NZ1 

[0 19 3] t>Lt°^-fe/^^* s PI«tOtt^Wr§^ 

y^rr^hn-y l o 2{c4oT&Tc9^£r{£ffl LT 
H-*5tt5o S;^, Sat^^fbfc TDj (4, H (differe 
nee) £fcf47V)^ (delta) Sr**3-f. 
[0 19 4] 
[«5] 

(NAO - 



[o l 9 5] Wasjxfcg©*^ i/^!iy^^y|> 

0 — 7 1 0 2fl i f>7a7/Vt^-£/U3DRAM^y:7'l 1 0 

•fe;P/&£f4, 7*7* t e ^ -fe/u 3 DRAMf - y 7° 1 

1 0±T*A737— ^7*— 7j/^ 1 3 0{-4«?, »Tco 
4 5l-S^Sti^ 0 



[ft6] 

NAO " OAO 4- DAO; NA1 = OA1 + OAO + DAI 

NRO ■= ORO + DRO; NR1 = OR1 + DRO + DR1 

NGO = OGO + DGO; NG1 = OG1 + DGO + DGl 

NBO = OBO + DBO; NB1 = OBI + DBO + DB1 

NZO = OZO + DZO; NZ1 = 0Z1 -h DZO + DZ1 

[0 19 7] 11 6 4*#§Lt 1 A^JT-^t-vy 



* 13014, 3*-T?*S1-5. miVS 

f4, ^■ixfcO^Srjfecoe'^-fe/l'^fcjDx.-C, frUl^f 
*-fc/Wfc#4rS4-f5. li?3 0gT-i4, HFL^f^-fe/i^ 

[0 19 8] 2.1.2 Atlf-^y^—^y h 
T<nm2 3 IdfEfc^S 4 7 id, f'^T/l't^-t/^aDRAM 
1 1 0(4, &TO±5 4A*f-*7*-v-y 
5„ t L^U— ->a >/4SWDAT4fcf4BDATT-fe5*^ s 

7<hy*— M4, u^?oyB^7A*s»A> 

S23 AJJT-5 7i-7'J 



30) #12000-1 5 5 8 4 5 
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*SPIXT?*>5»^ 7<h7*—*?v M4^0JWi'^-K7 

y V 14, InputMode 1/-^ * 7 -f — ^ KJ-#5Atf- t 
4oTK££*x5 0 =e-KO*iJ:T0flHt, *fif£#*« 

4*15. 065f4, uyy|ly^3yl<D-7l0 2/)> 

hXJVf— #7*— i 3 o^t i/yyyv^x 
10 l l 2&frLXm<S£itl5 ; r—$ r lz^^X, -°im&<Dh 

[0 19 9] 
[S23] 



DR1 DGO DG1 DB0 DEI DZ0 DZ1 



[0 2 0 0] 2. 1.3 7^aAK^ 

om^LzmtF-rzo iciot-yh 

AT, BDAT, jo < tt/SPIX^--<l/-v'3 
—>3>tf(C[4, i^T-^a- 
[0 2 0 1] 2. 1.4 S»7*-7y 



06 7f4, Kh7—9 7* — 1 3 0©ft»7t- 
COT^r^^U-^Ji •v-yH*i*t5„ fefifc#(4, ROP/Blend^ y M 

3 2 try h7* a A &&T&Vy hwitr^yKihs. KTlc^tO 

<7>(c-Kffi$nSc, wd i4, *.1}?—97*—w9 1 3 ort-eteaoft»ji© 

4*l5o DPIX^U- rerilogH»-C&6. 
¥4V9ft.\s9*9 [0 2 0 2] 

[ft 7] 

TO* 




[0 2 0 3] "f-f^mcoMt 1 6t*y Hi, DepthMask * [0 2 0 4] 
5o * 

function [31:0] FoijnatDsptJi; 

Input t31i0] Data; // Raw depth data 
input [IS: 01 Mask,- // Mask 

ForiMtDapth - lDatal31:16) « Mask, 

Oata [15:0)1, • 

andfunction 



[0 2 0 5] 2.2 tUX?— 9 7 

J/a^SRDAT-C&S*^-, * fc {4 ^ U — > 3 
V^RPIX-Cfco TDisplayConf ig U S^* ^ c9PixelSize7 
-fwl/K#g, 16, 3 b¥#-tMZ.WfM&tlT 30 

V>5^£\ 7* — ry* V a >COP[3:0]try 

CO 6 4 If? h£jIRt3„ ColorWIDLUTlo4t50verlayWI 
DLUT U v 5 * y" f 4 ^ CO^-g-MK $ *X 5 o 

[0 2 06] $s<U~- ->3 V*5RPIX-C*fco-CDisplayCon 
figU'v ; ^^C0PixelSize-7-i'— /V-K^e 4 fcfy h tf^-fe 

y«p[3:i]if5/ nciotr Ku~»^^Hfc6 4 try 

h\??±W<Tfrt>8 fy hWID7^— A-KfcttUH- 

3„ ttttj£ilfcWID7^-/WKf4, ColorWIDLUT— c^-T >- 40 

$£^3,, ttm*ixfcWID7>f— /UKf4, OverlayWIDLUT 

^0/fyrf^t4ot, 1 6/3 2 try b-tru-^ h 

[0 2 0 7] roi 6/3 2 tTy hirl^ hfi, DQfV 
^^LTfex-^(0^3 2 try hfciiflH-aa», DQfV 
HLtfif-?©l 6 tfy hco^.SrSff-f-^^^S 

^Ltfef- 6 tfy h^Tfel 6 f y h-CDif 



[0 2 0 8] v-a ^^RPIXT'&oT, DisplayC 

onfigU-i?^^<DPixelSize7^— A- K# 1 2 8 tTy h t° 

■>3^tf>P[3:2]lfy bti^tT Kl^^V^ShS 1 2 
8 tfy ht o ^ir/K7?^r/0^8 tTy hWID7 -/V K& 
tttti-f-S. #ffl£*lfcWID7-f-/l'Kf±, ColorWIDLUT^ 

r#4/jt*»T,5. ttdJ £HfcWID7 ^ -A- KttOverlayWI 
DLUT~-<D-f yfyniftot, **-/< A/B/< y 7 

[0 2 09] feA/B/<j'7rt^H4 DQt°^^^L 
TAfe^ y 7 r 7— £ ^Bfe/< ■;7rT-^ *\ t^Ttb?r 
*SflM-«*»frftjei-*. ^<KA/B^y7rtW? 

M4, W}fc°v£^LTA£fci4B<DV^ft<D:^w<Wx 

[0 2 1 0] 06 85r#figfC, ->s VT-I4SR 

AMt°^i?/W/<y7r 1 1 Sfrh^y?*) ha- 
7 1 0 2— ttBTV^x-^©^-? 1 ^ y/JJiTOI 

1 3 2^r^LTta7JT ; -^7^— 1 3 

^7/u-t c ^-fe/W3DRAM^y7l 1 O^feSffl tr^ 
t/W7t- McjffiXT, S^d^e- KT'ftft-f^o 
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[0 2 11] ^©Sffitt, RDATfcit/RPIX^l— v-a 

*SSRAMfcT^-fe/W<y7r 1 1 8*»e.KW*^ ^©2 5 

6 tfy 2 If y h^tcit 1 0 8 tfy h*t 

«jtH£ft5„ :nblit»ft, ttiTJ^-y-^i^TVy 
f-i 3 6Ka6*fC, tV7°i i o*>f,i/y^!Jy^ 
yl-o-7io 2^tvyy^^i 

itfa£2"L5„ RDAT^U— v-a^ti:, 21M y /H*!^ 
-^©6 4 try h£ggiU1-CDK*l-U RPIX^W— > 3 
>-(±2iMyv^fc{;£3fM':?/!4*?'r-l tf ?±/Ufrb8 10 
tfy-fc/U$rKttJ-f-«, 

[0 2 1 2] 2.2. 1 RDAT S RPIX (8 If y k 1 6 tfy 
k 3 2 Ify h ty-tr/lO *^<U—i/ 3 > 
B6 9I1, 8t'yh, 16tf? k *5j;tf3 2 If y h f 
^t;U7t-^y hCDfcifccORDATjoitJ'RPIX^U— 
3^^El^-r5o -OT-Ktll 1 02 4 try 
■;^7'f>i>P)6 4 Ify b^31^^H6 0 SRAMtfy-fe 
/W/<y7r i i 8 A? 2 5 6 ify h<H§{fcU rix^s-^yi/ 
<f7Vy*£;ft-C6 4 fy h-irftS. 

[0213] dcr^e- K"Cti, i&gH-'S 6 4 If y Yft 1 20 
0 2 4 fcTy h^y^y-Y^fbillR^JvC, ffl^x 

— 9 V if? I 3 6fil-*jte>*l,«5. 
[0214] 2. 2. 2 RPIX ( 6 4 fy h tf y-fe/lO ^ 

07 1 Ji»6jia 7 4{±, 6 4 tTy hRPIXsM^— >a y<D 

— KKIJSV^-Ctt, »^-f5 6 4lfy hODtf y-fe^*i 2 

[0215] 072 {OT^Lfc^e- K-CHt, P[0]tt*gL 30 

■C, 2o<^aSc6 4 try Mfy--fe/UjJSi 0 2 4 tTy h^r 

f-^V^W^rfl 3 61iS^^ix5 0 
[0 2 16] «©6 4 fcTy Mf y-fe/Hi, 17 31:^ 

tfy hit. 6f y hf o^;M7 77 y 

>y*-f 3 2 ITy hT?yy^/<y77!) ^7^6 

y 7 r y 7 7 <D t'h t» £r5IiR-f 5 40 

y K7ID0 8 b'y hz>S, 2 5 6 tf y KolorWIDLUT 
U\sX9$5&.Tf2 5 6 tTy hOverlayWIDLUTUv?^^ — 
W>7^7i4oT, htTy hiJ«fej££;ft 

S„ 

[0 2 17] ^f$C(7>6 4 fcTy h Ify-fe/MS, 0 7 41^ 

■t£o\c&m.£tiT, m£>7-'-?-^^?-7u?-y-i 3 6 

{£#LT3 6 tfy h©Htfj#4jfcSnS. C-Y^KfrlD 
try VtiK fer-^^i 6 try hfo^w^^rU 
yy*-f 3 2 tfy Ft*^^M-y77!l >-^-T5 

U ^M?7r !f >^-r^*-^lCii, A/< 50 
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y 7 r £>B^ y 7 r o t**> 6> fraHRi"5*»fri)t3E1-5. 

[0 2 18] 2.2.3 RPIX (9 6 tf y htfy-tr/V-) ^ 

i- — y- a y 

0 7 5^0 7 8 it, 9 6 tfy hRPIX^ U— v" a V<0 

sc> do^e— K-eti. 20(7)^9 6 tfy hcotf^-fe/v 
AS, PCOl^MtSLT, 1 0 24t*yh^f7->'a7'fV 

[0 2 19] 2 0(0 9 6 tTy h fy -fe/Wi0 7 6 (C^-f 

3 6iC*fLT 2004 8 tfy h tl 5 0 ^4 
y K v"IDIf j-Ht A/^7r fl>B^y 7 r <£> if*, ?, £51 
fc-f-SavSrftJfe-fS. 13 7 7 ts <£ 150 7 8 (±, WfcTy-fc 
/W-O^T(75^y^W<y7 7 V y?&tltt—'<V4 

[0 2 2 0] 2.2.4 RPIX (1 2 8 t'y htf y-fe/V-) * 

*<u*-< ya y 

0 7 9rt>fb08 2(±, 1 2 8 tfy h tf y-feyMDRPIX:^ 

KKtsv-t, 2o<E>jglKl 2 8 try NOtfy-ir/U 
7)S> P[i:0]fiftS«UC, 1 0 2 4 f'7F^t7^7^ 

[0 2 2 1 ] 08 Ot^Lfc^e-KlCfc^T, 2o£>5g 
$1 2 8 tfy h- t°y-fe;v^s, p[l:o]li«^ LT, 10 2 

4 Ify h=3f-y yv-^yW v*»5>ilWSn, ^S^tlT, 
ffiTJx— ^^/^7°uylH 3 6td#*.ib;h,5„ 

[0 2 2 2] fflfcw 1 2 8 If y h tfy @81f: 

6KStLT4 8 tfy MfiA*4j«S*l5 0 trjfFVTD 
7 7t-^W*lW5„ 

[0 2 2 3] 1 2 8 tfy h- tf y ir^tt, @82|I 

1 3 6C*tLT4 8 Ify NHi^as^fiKSttS. ■? A y K 
i'lDlfyM^ A*fett8/<y77& A^fcttB 

[0 2 2 4] 2. 3 SRAM^fjlf ^-feyW-ALU^O^—' r ^ y 
if 

SRAM^e>tfy-fe/WALU— kftftr—P&mZc SRMfrb 
f-^©2 5 6 tfy h&Wtm^X, £JtT<0lf y-fe/PALU 
A7J(-iifJ*7 -f -7P KSrSS., Alpha0[10:0], RedO[l 
0:0], Green0[10:0], Blue0[10:0], Depth0[31 :0], Ste 
ncil0[7:0], WID0[7:0], Alphal[10:0], Redl[10:0], G 
reenl[10:0], Bluel[10:0], Depthl[31:0], Stencill 
[7:0], iokU WID1[7:0], f^tTOtf y-fe^ALUA7J 

[0 2 2 5] SRAM->DQjoJ;U'SRAH^PALU;P— tV ^^7" 
p y y Ht, *ii-e«^r$n^[HlSg«if^T' t>#ffl-C£ 5 
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[0 2 2 6] SRAM-»PALU/U"— r -f >^fi, 2 ©Pgrff * 

[0 2 2 7] 2.3. 1 8, 16, *J<tU«3 2 f y M^-fc 
/KZ>SRAMi&£ 

5o 

[0 2 2 8] 2. 3. 2 6 4 tf y h k° ? -fe/K7)SRAMM$ 
#jj~tW~- i/a^Ji, SRAM«^-fofSI^(r#^-r5, 

Tabj E#iifir-*£^ Tdej E^fix^, 

function 163:0) OopacxColoM,- 
input (25SiOJ Dataj 
input (2 t aj PlxelSl.c/ 
input (3:01 sixoUwddisss; 
Input (1:0] BuKerSalaet; 
begin 

// », 16, 32 bit pixels 

8'bOOO_xxOO_xi OnpackGalora - I Datal 159: 12B) , Dat«[ 31; 0] 
8*b00O_xx01_x: OnpacXColors - ( Data [ 1»1 :1«0J. Datal 63132] 
e-bO00_xxl0_x: OnpaokColora - C Data|223il»2J, Datat 95:«4] 
S'b000_xxll_x: OnpacxColozrs - C DBta[Z55:22«], Data(l27«96J 
// S4 bit pix«l» 

6'b001_xx0x_x: OnpacfcColors - ( Data [ 159:1J8] , Datat 31: 0) 
8'b001_xxlx_*i UnpaoliColors - I Data [223; 192] , Datat 35:641 
// »« bit plxola 

8-b010_xOOx_0: DnpackColors - { Dat»U59: 1281 , Datat 31: 0] 
8'M>lO_x09x_l: CnpaexCelora - | Datal 19U 160J , Data! 63:32] 



[ 0 2 2 9 1 2. 3. 3 9 6 t*y h e?-fe/K£>SRAMSM 

5„ #f^-tr/H4, Taj fcitf Tbj WfflSiJOfeE^^ 

[0 2 3 0] 2.3.4 12 8t'yl- fc°^ irA-OSRAMfcl/iSc 
^k->3^(i, SRAMcO^^r-f o^l^^ffi-r?, 2 

fcilWlDfi r e j hT^ttTV^o 
[0 2 3 1] 2. 3. 5 UnpackColors 
UnpackColorsli, PixelSize, PixelAddress, JoitPBuf 
ferSelectfca^VT, SRAMA^fef*-^ © 6 4 tfy H 

[0 2 3 2] 
[*9] 



B'b010_x01*_l: VnpaokColora - 

8'bO10_xlOx_Q: UnpackCoLorn - 
B'b01B_xl0x_l: UnpackColors - 

128 bit pixel* 
8'b011_xxxx_0, OnpackColoxe - 




{ Data I 191: 160 J. Data[127:96] 

( [32tl'bx», Dataf 31: 0] 1, 

( l32{l'b*H, Data[ 63:321 If 

I Datatl53:)28], Datat 31: 01 

I Datat 191:1*0] . Datat 631321 



[0 2 3 3] 2. 3. 6 UnpackDepths 



50 UnpackDepths M\ PixelSize*3 iOTixelAddresslcS^ 



12000-155845 



function [63:0] UnpackD«pUi3; 
input (255: a] Data; 
input [2:0] PixelSixa; 
input [3:0] Plx.lAddrejj; 



* [0 2 3 4] 

[mi o] 



caaaxHIlxelSiaa, PixelAddxesa » ) 
// 64 bit pixel* 

7'MOljmcOx: UnpaclcOepths - I Data [191: ISO ] , DataC SI 

□ata[255:224J, Qata[127: 361 



7"b010_xl0x: CnpaclcOaptha - 
7'b011_xxxx: UnpaokDeptha - 



[0 2 3 5] 2. 3. 7 UnpackExtras 
UnpackExtrasfi, PixelSizeifc £TJ«PixelAddress[;:iS<5 

^-c, x^y-ww fcit/wiDoe 4t's/ 

h (7>#i£iItR-f 2>„ UnpackDepthsfc itfUnpackExtras 

function [63l0] OnpackBxtrea; 
input [255:0] Oatai 



2038 tt. 6 4tTy hfcT^-feA'j3j;TJt9 6fcry YK9MMZ.ft 

[0 2 3 6] 
* [ftll] 



Input 13:0] PlxelAddreoaj 



// « bit pixels 



• ( Data(191:160J, Data! 63: 32J 

• ( Deta[25S:224], Data (127: 96] 



7'b010_x0xx: 

7'bO10_xlOx J 
// 128 bit p 
Tb011_xxxx: 

default: Onpi 



( Data (223: 192), Data(25S:224| 
( (32(l'bx]], Data[ 9S: 64] \t 
[ Data[23S:22(l, Data[l27l 96] 



[0 2 3 71 2. 3. 8 UnpackAlpha, UnpackRed, UnpackG 
reen, UnpackBlue 

rttt>©B8Sc«, 3 2if7hofeK»4>f)T/w7r, 

ft, fciffff-^lrTy/Ny^tS. UnpackAlph 

att*fc, 3 2 try vn^tx VJE&*&&t-1rZ>. c 



olorModeio £ Buf f erSelectfi, 7" y :? #8c£ 

[0 2 3 8] 
[*1 2] 



67 

function [10:0J C 

input £31:0] Color; 

Input [31:0] Extra f 

input 1 3:0) ColorMofi 

input [1:0] BufferSe 



#H 2000-155845 



• UColorWode, But farSalactlO] )] 
»00_x: UnpackAlpha - (Color [31:24 



S'b0100_0: UnpaekAlptui - 
5'b0100_l: UnpaokAlpha - 
S'b0101_0: CnpackAlpha • 
01_1: UnpackAlpha ■ 
10_xt CJnpackAlpha - 
11_0: OnpaekAlpha - (111 
S'b0111_li OnpaekAlpha - 
default: OnpaekAlpha - ' 



7'blOOdOOOI; 
3'blOO); 



function [10:9] OnpackRed,- 
input [31:01 Color/ 
Input [ 3:0] ColorHode; 
inr-ut ( liO] BufferSaloct; 
be S in 

caaex ((ColorHode, Buf f erSeloct [0] 1 1 
5'h0000_x: OnpaokRed - (Color (23: IS) , 3'biaO); 
S'b0001_xj OnpackRod - |ll(l'bl))f 
5'b001x„x: OnpackRHd - (color(29:20] , l'bl); 
5*b0100_0: OnpaakRad - (Color(llt 8], Tbl000000)» 
S'b0100_l: OnpaokRod - (Color [27:2<] , 7'MOOOOOO); 
5'b0101_0: OnpackRod - (Color [ 7: 0], 3'blCO); 

10 2 3 9] [tl3] 



<&m 2000-155845 
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function (10:0) OnpackGresn. 
input t3L:01 Color; 
input [ 3:01 ColorMode; 
Input [ 1:01 BufforSelect ; 
b«flin 

c&aex({ColorHoda, Buff arSalaat [0] J) 
S'b000a_xi UnpaakGreon - (Color[15: 8J, 3'bl00}/ 
5'b0001_xl UnpaokGrean - (ll(l'bl)); 
5'b001x_xi OnpaekCraan - (Color{19:10) , 1'bllj 
S'b0100_0: CnpackCcoon - (Color I 4: 7), TblOOOOOOK 
S'b0100_l: nnpackGraan - (Color [23 : 20] , TB1000OO0); 
S'bail0_0: UnpaekSMen - (ColorJlO: 5), S'blOOOO), 
S'bQ110_l: unpacfcCreen - (color [26: 21], 5'blOOOO]; 
S'b0111_O: OnpaofcCroen - (Crolor[ 9: 51. S'blflOQOO); 
S'b0111_l: OnpackSreen - (Color (2S: 21) , S'blOOOOOJ; 
default: onpackGreen - 'bx; 



endfunc t ion 

function (10:0) UnpackBluej 
input [31:0] Color; 
input ( 3:0) ColorMode; 
input [1:01 BufforSolect; 
begin 

caaex ( (ColorMode, Buf I erSclect (0) ) > 

S'bOO0O_x: UnpacXBlue = (Color[ 7: 0], 3'blHO); 

S'b0001_x: UnpaokBlue - (UKl'blJJ; 

5'b001x_x: UnpackBlue - (Color( 9: 0), 1'bDi 

S'b0100_0: UnpackBlue- (Color[ 3: 0], 7'blOOOOOO), 



(36) 

5'b0101_l: OnpackRed - (Color[23:161, 3'blOO); 

S'b0110_0: (JnpaekRed - (Color [15:111 , S'blOOOOOl; 

5'b0110_l: UnpackRed - (Color(31:27J , 6'bl0O0O0l; 

5'b0111_0: unpaekRed - (Color[l« :10] , 6'blOOWJOt; 

5'b0111_l! OnpaekRed - (Col«r[30:26] , S'bioooao); 



[0 2 4 0] 

imi 4] 

5'b0100_l: UnpackBlue- (Color[13:16] , 7'blOOOOOO]; 

S'b011x_0: (Tnp.ckBlue - (Color [ 4: gj. S'blOOOOOl; 

S'bOllxJL: OapackBlue - (Color(20:l«l , S'blOOOOO]; 



* [ 0 2 4 1 ] 2. 3. 9 UnpackDepth 
UnpackDepthli, DepthMask^lstE LT , ^7>'>;K 

[0 2 4 2] 

mi si 



*40 

function [31:0] UnpackDepth; 
input [31:0] Depth; 
input (15:0] Dapthuask; 

UnpackDepth - ( (Depth[31: 16] SDepthMaak] , 
Depth[15:0] ); 



[0 2 4 3] 2.3.10 UnpackStencil £t * V 7 <> h~f Z>„ 

UnpackStenciltt, StencilMask£{£ffl Ltf^f"? 50 [0 244] 



(37) ^2 00 0-1 5 5 8 4 5 

71 72 

function [7:0] UnpackStencil; 
inpvit 131:0] Extra? 
input [ 7:0] StencilHaskf 

UnpackSt^ncll = Extra [23s 16] s StaneilMask; 

endfunctlon 

[0 2 4 5] 2. 3. 11 UnpackWid * [ 0 2 4 7 ] 2. 3. 12 SramToPaluData 

UnpackWidte, WidMaskSrffifflLTd— ^u>r7*-^Sr-v 10 SramToPaluDatafi, SRAMr-^©2 5 6 If y h*>b20 

[024 6] ° ftfctffc, r^7r> 

[ftl7] r^^. Xf>->;K j3±tWID7-f— 7^ 

function [7:0] UnpackWid; i/^-f'S 

input [31:0] Extra; [0 2 4 8] 

input [ 7:0] WldMaak; [ft 1 8 1 

UnpackHld - Bxtra[31:241 k MidMask; 

endf unction * 

function [183:0] SramToPaluCata; 
input (255:0] Data; 
input [ 2:0] PixoiSiie; 
input [3:01 PixolAddreaaf 
input [ 1:0] BuffarSBlect; 
input ( 3:0] ColorKode; 
input ( 31:0] OepthMaok, 
input ( 7:0] StencilMaak; 
input ( 7:0) widMaak; 

reg [31:0J Colorl, ColorOj 
reg [31:0] Depthl, DepthO; 
rog [31:0] Bxtral, E«u«0; 

(Colorl, Color0> - UnpaekColor»{n a ta, PixelSlze, 
PlxelAddress, Buff erSelect) t 



[0 2 4 9] 



[ftl 9] 
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(Depth!, DepthO) - OnpackDeptha (Data, PixelSize, 

Pixel Address | ; 
{Extral, ExtraO) - OnpackExtraa (Data, PixelSize, 



SramToPaluData - ( 

UnpackWidt Extral, WldMasfc) , 
UnpackStenclL (Extral, StencilMask), 
(JnpackDapth ( Depthl, DepthMask) , 
(JnpackAlpha ( Colorl, ColorMode, 

Buff erSelect) , 

UnpackBed ( Colorl, ColorMode, Buf f erSelect) , 
UnpackGreen [ Colorl, ColorMode, 

Buf ferSeleet) , 

UnpackBluo [ Colorl, ColorHode, 

BufferSelect), 

Unpaok«id< ExtraO, MidMask) , 
UnpackStencil (ExtraO. StencilMask) , 
UnpackDeptti ( DepthO, DepthHaak), 
UnpackAlphat ColorO, ColorMode, 

Buf f er3elect) , 

UnpackRed ( ColorO, ColorMode, Buf f erSelect) , 
UnpackGreen ( ColorO. ColorMode, 

Buff erSelect), 

UnpackBlue { ColorO, ColorMode, BufferSelect) 

if 

endfunotion 



[0 2 5 0] 2.4 tf^-fe/UALU^bSRAM— (Df—fJls- 

gff- 9 Z f 9 t;l/ALU^ h SRAM-- 1 i£ 5 „ AlphaO [9 : 
0], Red0[9:0], Green0[9:0], blue0[9:0], Depth0[31: 
0], Stencil0[7:0], DTO, STO, WTO, Alphal[9:0], Red 
1[9:0], Greenl[9:0], Bluel[9:0], Depthl[31:0], Ste 
ncill[7:0], DTI, ST1, *5<fcTJ< WT1 0 SRAM 4x5 

[0 2 5 1] ^(D^r-pmm-i. BI?2 0©^|:^H 
-t5r.t^t?#5„ f^«3 2fyHi 

roj m<o¥m*b ru m<o ! tftfc'£btiiwtit£% 

bt£\\ #¥#fi, ColorPack^-- y k DepthPack^ 
y k iSi^ExtraPack^^-y hi^-f 5„ CoiorPack^ 



= y MS, ROP/blend^- ;/ hffli*&S7*-V7 h 
-f5<, DepthPacka:- 5/ M±, Depth, Stencilfc JMFAlp 
ha R0P/Blend^.= y 1^3,, Ex 

traPacka.^- y Mi, Alpha** itFStencila-- y hcO^f 

[0 2 5 2] 2. 4. 1 PackColor 
PackColorfifef f -^c0 4 0 If y YfcXtlt LT, -?rft 
SrColorModeJCUfcaio-C 3 2 tTy h!7- Kli^y*-*- 

5o 

[0 2 5 3] 
It20] 




W200 0-1 5 58 4 5 



(J»lpha(9:2J, Red[9i2J, G«en(9;Z] 

2'd», Red|9:01, Green(9:0] 

(Alplia[l:0|, Red(9.0], Craen(9i0] 

(3IMphal9.&), Redl»l6), Green[»:6], 



dtStS], Gr««n 
{2fAlphalSJ. 



3:4], 



[0 2 5 4] 2. 4. 2 PackDepth 
PackDepthti, f-f*. ^f>->/V, JU7 T7* 

t LT, -til,4-DepthMask^Lfc^o-C3 2 = 

function (31.0) p«kD,pth, 

input IlSiO] PapthKuk) 
input (31:01 Dopth, 
input (JtQl Standi; 



[0 2 5 5] 
[ft 2 1] 



P«okOopth(23:l«l - I DcptttHaskl 7:0| C Sq>th[i3:l 
PockBopthflS: »] - Oepth[lS:0I; 



[0 2 5 6] 2. 4. 3 PackExtra X [0 2 5 7] 

PackExtratt, ^f>->/K fciO!7/V7rf-?l:A lft2 2] 



(31:0] 1 
input [7:0J Stencilj 
input [7:0] Alpha; 

PackExtra » { Alpha, 



icil. Alpha, Alpha } ; 



endfunction 

[0 2 5 8] 2. 4. 4 PaluToSramData 
PaluToSramDatafi, t°^/WALU<Dgjft£ A77 £ LT, 
ZMtt t!) 2 5 6 f> 17- Kfc 

PixelSize*5j;UfPixelAddressA7:li, t° 
h£ffc&&SU — 7j, Colorkfode, A 



IphaMasktJ i. TJtStenc i lMasktt, r - * 7 *~ 

[0 2 5 9] 
[ft 2 3] 



(40) 



^2 000-1 5 5 845 




[0 2 6 0] 2.5 t°^-fe;UALU^(bSRAM— cDT^^^tiJc 
f^-fe/WALU-^SRAMT"*— ^SSg(0fci*O2 5 6 \fy hH 

[0 2 6 1 ] 2. 5. 1 WriteEnableMask 
WriteEnableMasktt, TVwtr y h£2 



lunctlon (255:0] WriteEnableMask/ 
input [1:0| WtiteEnable; 
xeg C31:0] Haskl, KaakOj 



* li, fi*©8 try K 16 try K fcit)^ 2 ify 1- f 

1 6 e*y K *5iU<3 2 try hf^-trvMcoV^tro^ffi 

[0 2 6 2] 
[ft24] 



MaakO 
CajWxlteEnablem H, 



Haakl 
fa(writeEnable(6] )) 



< |B{HriteEnabla[3] >), 

{8(WiiteEnable[l])l, <8 (WcltoBnable [03 ) \ 
I (B{WclteBnable[7])t. 
t8(HriteF,nablBl5]H, {8{Wrlte.EnableC«l >) 
WtiteEnableHaak = I l4(Naakl|J, 14{Hask0}) }; 



[0 2 6 3] 2.5.2 fc^-fr/wr KW^^ 

3 2 try hit) fc^tv^-fe/wi, as. 3 2 try h 

t^fl^tV^o PixelAddressMaskfi, DualPixe 
1, PixelAddress, *> iOTixelSizeSMgffl LT, 25 6 



f*y K<0ifcO3 2 t"y h ^(r^^^^tl^^ 

[0 2 6 4] 
[ft 2 5] 



(41) mm 2000-155845 
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function [255:0] EMxalAddxeaaHasfc; 

input Dualpixel; 

input (3:0) PixelAddress/ 

input (2:0] eixeJ.Si.TQ,- 

rag [1:0] PixelEaable; 

xeg [7:0] WordEnable,- 
begin 

caaex{(Plxel3ize, DualPixel, PixelAddxeaa ) ) 
8'bO00_x_xx0O: WordEnable - S'b0001_0001; // B, 16,32 bit 
8'bu00_x_xx01: WordEnable - 8'b001O_OO10; // 8,16,32 bit 
8>b000_x_xxl0: WordEnable = 8'bOlO0_01uO; // 8.16.32 bit 
8 , bQ00_x_xxlli WordEnable - 8'bl000_1000; // 8,16,32 bit 
8'b001_0_xxOO! WordEnable - 8'bOOOO_0011; // 64 bit 

8'b001_0_xx01: WordEnable - 8 'b0011_0000; // 64 bit 

8'b001_0_xxl0: WordEnable - 8 'b0000_1100; // 64 bit 

8'b001_0_xxll: HordEnabla - 8'bll00_0000; // 64 bit 

8'b001_l_xx0x: WordEnable - S'b0011_0011; // 64 bit dual 
8'b001_l_xxlx: WordBnable = 8'bll00_1100; // 64 bit dual 



6'b010_o_x0u0: HordEnebio - 8'blOOO_0011; // 96 bit 

8'b01u_0_x001: WordEnable = 8'btUll_0000; // 96 bit 

B'bO10_0_x010: WordEnable - 8'blOOO_110O; // 96 bit 

S'b010_0_x0U: WordEnable = 8'bOlllJJOOO; // 96 bit 

8'b01fl_0_xlOO: WordEnable - 8'b0000_0111; // 96 bit 

* * [fc26] 

B 1 b<UO_0_xlOl: WordEnable - 8'bOOOO_0000; // 96 bit 
single 

a'b<J10_0_xllxf WordEnable - B'b0000_0000; // 96 bit 

8"bOL0_l_xO0x: WordEnable - 8'bllll_0011, // 96 bit dual 

8'bOlOlxOlx: WordEnable - 8'bllll_1100,- // 96 bit duol 

8'b010_l_xl0x: WordEnable - 8' bOODO_0111; // 96 bit dual 

8«to0l0_l_xHx; WordEnable - 8'bO000_OOOO; // 96 bit dual 

8'b011_0_xxOx: WordEnabLe - 8'b0000_llll; ft 128 bit 

B'b011_0_xxlx: WordEnable «. 8'bllll_O000; // 128 bit 

8'b011_l_xxxx: WordEnable = 8 ■bllll_llll; // 128 bit 



telAddresaMaek - ( 

( 32 {WordEnable (7 1 1 \ . (32 (WordEnable [6 ] ) > , 

[32 [WordEnable [5J } ) . (32 (WordEnable [4 ] J } , 

(32 {WordEnable [3] }\, (32{WordEnabls(2J } ) , 

(32(Hord£nable(lJ Jf, (32 (WordEnable f0] » ) ]j 



endfunction 



[ 0 2 6 61 2. 5. 3 MaskDepth 



50 MaskDepthfi, DepthPackitSK-TJfoS^ f—^KM^ 



#^2000-155845 



[0 2 6 71 



* l»2 7l 



Ma.kD.pthtJl.44l - 
Ba.XWptMlS. 01 - fl«{ewtfcb«U«»J 



t [Bta«pthEnable>i> I 
t [BOtencilsnabl.in; 



[0 2 6 81 2.5.4 EnableMask *A*J:WW* 5f^^/VKI«^ 

^-f-A-KtWJC'f*-^ (Sfctt^-ffc-:/ [0 2 6 9] 



input St«neilEto«bl.el.St««<:UEiMhL«Oi 
Input (2:0] elx«isl«.«i 
Input (31:9] DajlthlUsll,' 



<*0 - (32lOal.oren.bl.oO}]> 
CHI - (3JIColorEnaM«U»> 

C«0 - OepthifaaklDepChMaaV, 



CoWErutolel, 
«0 - ( «4ICwlor«twiMeOF}, [8(St.o=UB a i*1..0) ) 
EHl - < U< [Color EnablelH 



[0 2 7 0] 2. 5. 5 SelectPlaneMask 
SelectPlaneMask^, 5 1 2 V7>ls-^ X? Ui? 



[0 2 7 1 ] 
1*29] 



#12000-155845 



input |3:0] Fl.olAddr.n; 
Input 12:03 SlxalSiie, 
Input C5U:0] Plinetttak, 

baqin 



TbOOK-xOxx: aelactpl«neM»k - PI«naKa««t35S>01< 
1,hO10-xOflx: S«l«etPl»a»K«lc - Pl<»>cMulc[25S:0]f 

7'bO10-xOlitt S«l«etSl«n«B.«k - IMaiMKaak[»ll:3S4 j, 

e!ta«ktl37l0]|» 



[0 2 7 2] 2.5.6 t^-fe^ALUa^SRAM^GO-^;*^ * X ^ Sr&fiJc-T So 
PaluToSramMaskfi, WriteEnableMask, PixelAddressMas [0 2 7 3] 

k, EnableMask, *J it^SelectPlaneMasktDg^iC^L-C [$C3 0] 

f y h \ci&mmz tor, a^<o t- * 



k r?>0| * 

C OualPlnel; 
t 11:0] P 



input (2:0: FlxalSiza; 

input tlS.fl] A 

input ITsOJ S 

input [511:0] p 



[0 2 7 4] 3.0 Wt;U7^— ?y h 
XaT^tf^-fe^aDRAM^yT-l 1 0(1, St'y hfrh 
5 1 2 tfy hfC'©^l«»t"!?-fe;V7t-vy h£ 
IJ-jK- N-TSo 8 \fy Yfrb 3 2 t±*s/ b$.X'<D\??±;i> 

vjxix ^M7tifyy-< y9xv>yy >y*s<v~- 
i/a vttH-jtf- h Lftv\ 2 5 6 t-y bis it* 5 l 2 



[0 2 7 5] 
[*2 4] 



ay to 



(44) 
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I 0 2 7 6 J 7 s =lT )V\f9^?V%mMf>*"i ^1 1 00 *£fc(41, 04 8, 5 7 6k'^McfU\ 
Soco^^Jcofc-y-trA^ffiS;, T©t2 5tit. r [0 2 7 7] 

lKlil 0 24 K's/M^L<, 1M{±1 0 2 4K* [S 2 5 ] 



40 H t" ?(■ 



2,621,440 



BO Mt'^ 



10, 485,760 



160 U t'lY 



10, 485, 760 



1,310,720 



{0 2 7 81 0 9 8frbffll 7 8 ft, *2 5K^LfcS 
* CO fc'y- t/U7t-v yh^a T/U t" y" -fe/W 3 DRAM^ 

1 oicisv^T^coidt-^a^^Sio^^-f-c 

[0 2 7 9] 3.1 8 fcfy M^^t^7*-T? h 

i ioiaot8t'7 hf^-fe^Srifcoiptci&a+s 

:WST*^)i4/ft. St'^Ft^tyK-l/y^yy 20 
y*£ft;fcy*7^^ yy^fiOl^Tte, «S!)7Uy>a 

[028 0] 19811, 8 h ^^t;W>?>7^Vl 
6 4^, *J,t^7^Vl 6 4*»e>^— S^l 6 2-CO, # 

[0 2 8 1] 09 9(4, RPIX, SPIX*fcl4DPIX^U- 
i^a V<OfcfeOO, 8 fc" y h t°^-feyKD#xt)tt,'& : ^-Vy 

[0 2 8 2] m 1 0 0 14, RDAT^ a i'Sr&ffl-?- 30 

5S3-tcjLibfr5, 8t' 7 ht7*;w%xf>ti5*t 
y 7 -Y ^gj&^l",, 

[0 2 8 3] 0 1 0 1 (4, 8 tfy h tr^-fe/KOfcft©# 
X^57*-vyF^t, ^Z.X\ rij }48fy 
h-Y^yy^T^-SrSfrU ^L*bl4, SRAMf^-fe/U 
*y7r 1 1 8f*3C02 5 6 t'y hiV f- U £7* Kl^yV 
^•f-3<Z>Wieffl 3*1,5. fc^fMJWt, #(CO#8fc*y 

tTy hT*, TTtBfcl 6, 7 7. 2 16 (2* ) fe^fcif 40 
©2 5 G&X-hm#L'fZ>~ tjJST-# 5„ 
[0284] 0102 (4, 0101 — 

■v y h 008 fc* y h h°y- -fe/t/COl^ !)7V? ->:x ^ 
3 >-^S fy- -fevt-SrSffg-f 3 COK 2 iNf ^ /u<drpixX- 

[0 2 8 5] 3.2 1 6 tTy hWt^*- ^y h- 
01 0 3*^01 1 1(4, r^T/Vf ^•i?/l'3DRAM^y 
7*1 1 OtCtoTl 6 t"y h t'^-fe/USrif C04 9 fc&Jl 

y|J2/MF/t^t^lu -fcETV:/ 50 



[02861 0103(4, 1 6 tfy h f ^ -fe P> 7 
>-l 6 4^, i34TJ?7^^1 6 4 1 6 2^ 

CO, #x.^5f^x7K-7-ytV^St,, 

[0 2 8 71 01 0 4(4, RPIX, SPIXifc teDPIX^ V 
— ->3 ^COfc&cO, 1 6 tf-y h t°^-fe/UC0^x.6^5^ 

[0288] 0105 (4, RDAT^U— is 3 yfcffiffl-f 
5»-&CAfelx4, 1 6 tf-y f> fcr?*/U<0#*.fe*i5* 

[0289] 0106 (4, 1 6 fc*y h t°y--fe/K73fcJ?)(0 
^7^-7? hSr^-f : 7^7 7 : 4, * : 4, 
m: 4, W : 4„ 7/U7 7> ISSSiV*©*^ 

(4, 4 try f--es?*>£*v5,> 

[0 2901 0107 (4, 010 6 !H#5g$ *L 7*- 
•vy f^C04o©l 6fy h fy" -f A-£Sff -fScOK, $ 
^ V 7 V y ^ \s— >> 3 2 1M ^ /UCORPIX^ 

[ 0 2 9 1 ] 0 1 0 8 14, 1 6 tTy h tr^-feA^Jfc*© 
KT©ft»«ft7*-?y * : 5 , U : 6 , 

5, ^T', #fiJc7>i45fc*y HT'^$^, 
l46tryhTJ, W/£#l4 5lfy f--(?3t»b£*l,5o *otf 
y -fc^y-*— v y h -C(4T/W7 r j£#(4{£JB £*vfcv\, 

[02921 0109 (4, 010 8fc<&fe£intc7* — 
■vyf-©4oc0 16 tf y h t°y -fe/W^iiff -fScDlC 2 
•Y^/KORPIX^-'<U-->3 S/^!J7l/ 

[029311111 10(4, 1 6 tf-y h M° ? ± /U<Dfz!t)(D 
y.-f<n\m$lt£7*—?y Y^TP-iT : 7/1^7 7 : 1, 
# : 5, It : 5, W : 5 0 r^rWt^lilf 

5 fy hT-^^5tt5„ 
[0294] 0111 (4, 011 0(i#S^^fc7*- 
■vy h(D4OC01 6 fc'y -fe/VSritff -T5C0(C 2 

^^^KORPIX^U-^ ^3>MStt5, «*!J7U 

[0 2 9 5] 3.3 3 2 tfy hfc"^ -feyU^^-— 7y h 



(45) 



87 



HI 1 2/5^01 1 814, x^T/H:°^-feyV3DRAM^--y 
7 s 1 1 0(;:4oT3 2 f y Mf^-fe/U-SrifcDi: 5 i^S 

-r 5 ^ t tfs-ee 5 ^Sr^-To y ? \» ? -> » a 4 -*>r 

[ 0 2 9 6 ] El 1 1 2 (3, 3 2 If? 1- tf ^-fe/^iay-Y 
VI 6 4^> *3<fctf7-r>'l 6 6 2-^ 

O, #if)ii5f-f *7°W-ry tV^^f,, 
[0 2 9 7] 01 1 3(4, RPIX, SPIX, 4fcf4DPIX^ 
i ^3 VCDfc&CD, 3 2t*7ht^-fe^O%xttl?> 10 
y S/» 7-Y vlifi!cSr^-r o 
[0 2 9 8] 01 14(4, RDAT^U— '✓al'Srttfflt 

[ 0 2 9 9 ] 0 1 1 5 (4, 3 2 tfy h fc^-fe/WcOfci^xD 
^5- : 7*7 7 : 8, * : 8. 

fit: 8, W: 8 C Wr, »*J 4"1r A- 

$#i4#*, 8 t*y h-c£fr<**i5. 

[0 3 0 0] 01 1 6(4, 01 1 5K«f^*ixfc7d— 
■?yh<D2<o<Z>3 2¥yh¥?±frZmai-5<OK* * 20 
*!)7Ur^ ^ a 2 f-'f ? /KDRPIX:t-< 

l 0 3 0 1 ] 0 1 1 7 (4, 3 2 f> h fc a ?-fe/KOiy,T<D 
7*-v? h4r*i" 10. »: 10. t: 10. 

[O3O2]0118(4, 0117 (-#^$^fc7^-- 

*H7l'y-> a ^l^-v'a ^jJS2f--Y^/KDRPIX^ 

[0 3 0 3] 3.4 6 4 hbT^-fe/U7^— 7? b 
01 1 9HB1 3 7 14, ^^.T/H; 0 ^-fe/U3DRAMl 1 

k 5 ~»C7c7-f J: y 7 U- y 
v-^^u— v-g >-(coV^Tf4. 2o(OfcT^-fe/H4 2f- 

[0 3 0 4] f^y 7Wyv^f4 4/V J»/l?*-feA<£ 

14, 6'<-T h/tr^-fe/V*S-f-5 0 40 
[0305] 0119(4, 6 41f7bt7Wf;7'f 
V164-, dSitfy-T^l 6 4 ?1» ^1 6 2 — 

[0 3 0 6] 0 1 2 0 14, RPIX, SPIX, 4fc(4DPIX^ 
U—>3 yco/cfeco, 6 4 tTy h tr^-fe/KD^xbttS 

df y 7 -r ^S/t^-f „ 

[0 3 0 7] 0 1 2 1 (4, RDAT?:ffiffl-t-S^(-£^tt 
6,6 4 tTy h ^■fe/KO^(,*l5*+yi'a7-fV 

[ 0 3 0 8 ] 0 1 2 2 (4, 6 4 f y h t°?-fe/KDifc«><D 50 



#§12000-155845 
88 

£IT0>7*~ =?y hSr^i" : WID : 4, 7*7? : 8, 

* : 8, *£: 8, W : 8 0 7*7 7 , HUSiVW© 
fcT * "fe^^(4#* , 8 tT y h 5ft, V"-f ^ 
DM44 tTy :07*-7?Hi, 
S;COT7°y 4r~>a I'Srlrjtf- h LftV\ 

[0309] 0123 f4, 012 2 Cl^^tlfc 7*- 
•vy HC0 2 0C0 6 4 tfy Mf^ir/U-SrSff-f §co(;i, |? 
^!J7Vyi/ 3 ^l/->3^2f-f^ /KDRPIX^ 

[0310] 0124 (4, 6 4 If y b fc"? -feA-COfefeCD 
HW7t~V7 hSr^-t : WID : 4, * : 1 0, ^ : 
10, #: 10. 7 rv~7 y , ^tJit^WcOt^-fe/W 

b(4, H^^cOTT-y^— >3^Sr-y-xK-hb^V\ 
[0311] 0125 (4, 01 2 4{^#^$ftfc7^~ 
b<D2oc0 6 4 tTy h fcT^-fe/USrSff * 
*y 7l/yya^W— >-3 yrtS2lH' yVKDRPDtf--< 

[0312] 0126 (4, 6 4 tf y b tf 9±j\s<Dtz#><D 
&>T<D7* — -*y b£*-f:WID: 4, f/^/^fy 
vvP : 2 8, 2* (T/U77 : 4 , 5^ : 4 , : 4 , 

* : 4) o rcoe^-fe/W7^— ry M4, &4tfybCD 

7>vy r , SS*3j;^#cot^-fe/^>*2tet, 2 
8 t* y b Of/X/Xf y V-/W7 -/W K t , 4 f y h 
co ? w v K 7ID7 w -/w K i Sr-g-tp. 

[0313] 0127 (4, 012 6(C#^$^fc7^-- 
•^y HC02OC06 4 tTy h ■fe^Srjgff -f^(DK^ 2 
f-'f ^/VcORPIX^U-v'aV^St-f-S. S^y7 

[0 3 1 4] 01 2 8(4, 6 4 tTy Mf^-fe/KDfcfecO 

*V Y^-f :WID : 4, sf— /<W : 
4, r7x/Xf^^: 2 4, 2* (7*7r : 4, 

* : 4, 4, # : 4) . :Ot7t^7t-vy h 
(4. ^^4 tTy K07*7r. ltJ3±Ut#©f^-fe 
/^^5:2tet, 24f y h<D^7'^/^x>'v-/V7^ 
— /t'Kt, 4 If y hCO^-w<W^7^— /L- Kt, 4 fcTy 
hco-7^ >- Ky-ID7^-A-K2r£ratf„ 

[0315] 0129 (4, 012 8(C#S$tl-fc7^- — 
■vy h©2oc06 4fc'y h 6cO(C, S 

^y 71/r>at'<l'-'>3 ^^2-tJ-^^^KORPIX^ 

[ 0 3 1 6 ] 0 1 3 0 f4, 6 4 tf y h t°y ±/V<Dk.#><D 
&LT<07*— *y Ytt-f :MD: 4, r7^Af^ 
V-/V- : 2 8, 2* : 5, ft : 6, it : 5) . ^cOt° 
n/l/7i-?y H4, 5 tfy h<0#, 6 tf y hcOlifc 
^0=5 tTy h©*05br^-fe/l'^S:2itai, 2 8 f y h 
C0x7 P ^/^7 1 >-v-/^7^-^Kt. 4lfyh<D">^y 
K-7ID7^-/UKiSr^tf. 

[0 3 17] 01 3 1(4, 01 3 0(;i#5££tWfc7*- 
■?y hC0 2O(D6 4 tTy h \* 9 %<MZ.^ $t 
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]) 7 V y i/zL #t 2 1M ^ /KDRPIX^ I'-i'ayM 

[0318] 013211 6 4 tfy h f * -fe /KDfcfc© 
StT«>7*— 7;/ f-fc^-t" : WID : 4, : 
4, fT'V^f^^ : 2 4, 2* (# : 5, ft: 
6, #: 5) „ Z.9>\£9±A>y*—' vy M4, 5 t"y h 
©*, 6 Ify KO»*dJ;^5 tfy FOffflfc^t^ 
7 -yW K£ 2 lit, 2 4 If y h^f^Afy >/U 
7j—;Ub't, 4 tfy hCO^"— /<U^fy^— yVK£, 4 
tfy hco?^ K7ID7-< — /UKir*#tf. 10 

[0319] 013 311 ®13 2(r#^^ixfc7^-- 
?7 I-O2offl6 4 tfy h If ^-tryl^igfi-f-Scoi;:, * 

[0320] 0134 14, 6 4 fjr h If? ±jU0)tzH>(O 
£IT<07*— vy : WID : 4, T/x/^Ty 

->vU : 28, 2 * (Tyu? r : 1, 5, 5, 
W: 5) . :<07t-ryHl, *, Mtt3 ItfWOtf if 
•fe^Co^^* 5 tfy \-<D7j—JV]<&2mb, T 
;V7r^^t/l/M©f:*©l tfy b7-f— /UK*2fc 20 
t, 2 8 tfy YOfy^/T-Tyi/^y J~ yU Ki, 4 
tf y Y<r><7jy K7ID7>f — /UKt^tfc 

[0321] 0135 (4, 01 3 4K#€Sjlfc7*- 
•vy h<D2oc9 6 4 tf y h If ? -feyl^j^f -fScDt;:, ^ 

[O 3 2 2]0136li, 6 4 try h If ?-feyVCDfc&CD 
£tT<?57*— vy hSr^-f : WID : 4, : 
4, f/^ATy->: 2 4, 2* (7^7r : 1, 
*:5, S:S, t: 5) . i07*-?y Hi, 30 
ftfciUfWco^f ^-fe/V^|CO#^5f y b<D7^ 
-/V-K^2|i.t, 7/V77 tf^'t'l&frcDfcfceOl bfy 

b7^-/UK£2*&fc, 2 4tyh»f7'V^fy-> 
/W7w-^Hi, 4 tfy W^W7-f^Fi, 
4 tfy b©7^ VK7ID7-f — yUK££-g*r 0 

[0323] 013 7(1 01 3 6KWS**lfc7*- 
2006 4 tfy h tf 2 J t)V*W&- l rZ><r> 
7U-y v-^^2"f -r^/KORPIX^U— v-g 

[0 3 24] 3.5 9 6 M:7t/U7t-T. 7 h 40 
013 8 A»?>0 1 5 2(1, X3.T/Vfc°^ir;V3DRAM^y 
7*1 1 0l:iot9 6 tfy b t°?-t/U%t°<Di. 5 i'^S 
t5I t^-C#5^*-r o ;KOf ?-feyU7;a-— vy N 

f^-fe/Ufefc*) 4 0 If y hdm^ZiiT, 5 t°?-fcyv-£ 
8^^yUrt(^y^V^-r5rt^RrtgT-fe5 0 
y7Uy->=H6. 4/W h/fcTi'-fe/USrSU -?k5c 
fflUy^!J V^^U— : y 3 V14 4/W N/fc°?-feyi-£r 

[0 3 2 5] 01 3 8(4, 9 6 Vfy hf?tM^7^f 50 
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VI 6 4--, *3j;tf7-f VI 6 4^b'<— v*l 6 2-- 

[0 3 2 6] 0 1 3 9 (4, RPIX, SPIX, * fc (4DPIX^-< 
■W— v-s y<7)fc#>CD, 9 6 t'y hf?t/W0%i^ 

[0 3 2 7] 014 0(4, RDATSr«>li-5#^(ca^tv 
5, 9 6 tfy hfc'^yUCO^xfcftS^ir y ->^.y^ y 
ft***-*". 

[ 0 3 2 8 ] m 1 4 1 (4, 9 6 t'y h t 0 ? -k/U<Dfcib<D 
1-?<D7*— vy h Sr/B-f : WID : 4, f7V^ry 
:XyW : 2 8 , 2 * /< 1^^:8,^:8,^:8, 

W: 8) . ;©7*- vy W4, *-/<W, #, Stfc 
it/fW^-t^t^tot^* 8 tfy 
K£ 2 *!<!;, 2 8 f y hOr7'^A7y-7/l'7^-;l' 
Kfc, 4 tfy hcD7-fV K7ID7-f — ybKi^tp. 
[0329] 0142 (4, S*]l7U?^^ g| 1 4 
ltc#££*vfc7;*— vy h*tt5 2o©9 6 tfy h 
tf ? -feyi^&fi -f -5 ©(- 3 ^ yKORPIX^ u—'y 3 

f5lo(D9 6f-7 Mf^-fevi'SrSHt-rs©^ 2 ^ 
/KDRPIX^u-v-3 y£, i&St-f 5t*^-£^-r, 

[0330] 0143(4, 9 6 hf^t;WDfc«)ffl 
&lT©7^—v y ^r^-f" : WID : 4 , T f 7 P ^./^r>' 
■^i 2 8, 2 * (77W7 7:8,/*:8,?^:8, 
#: 8) „ r©7*- vy Mi, 7^77, t»«J: 
V1f(D&\£?1:A'l&fr\Z'2$<tt* 8 t'y h©7-f-A'K 
$r2*&i, 2 8 t'y h(07 ? 7°^./7.7 i yv'^7^— K 
t, 4 f y h©7W VK7ID7W— yuKirSr^tfo 

[0331] 0144 14, 014 3lC#j£$;ft,fcg 6 f 
y h^t/V7^— 77 h©$/fP7Vyv' a Ai, 2o 
O tT ^ -fe^Sr SfS i- 5 0{C 3 ^->r ^ /KDRPIX*^ -> 
3 y%, *fc(4, lo©lf^-feyP«:SI{Si-50{c2^ 
^/PCDRPIX^U— ->3 yfciJMf fc-f-SflH' 1 **-*-. 

[ 0 3 3 2 ] 0 1 4 5 (4, 9 6 tfy h fcT^-fe/Wfc*© 
«T»7t-V7 h^-t : WID : 4, t-/<V-f : 
4, fy^/^v-yy/V : 2 4, 2* (77V7x : 8, 
* : 8, m : 8, # : 8) „ :«7*-vy h(4, 
7r,*, a*J±Ut#©«-e , ^-fer/V'rit^o#«->!f 8 tr 
y hC07-<— A-K£2&fc, 4fyb©i--/<M7^ 
-/VKir, 4 t'y hi»7>>-K7ID7^-/VKt*-a 
tf= 

[0 333] 0146 (4, 014 5(-#^^ixfc9 6 If 
y htf^-feryU7*— vy h©*SV 71'!''>ai\ 2o 
CO t*^ -feyl'5r "f 5 CD t 3 1M ^ yKORPIX^ 1/— ~> 
3>Sr, *fc(4, lo<ot < '^-feyu^f't5cOt-2^ 
^/horpix^u-v'3 'y^&Sti-^m^Tp-to 

I 0 3 3 4 ] 0 1 4 7 (4, 9 6 tfy h If ^ -fe/KDfcfeCO 
«T©7t- vy H^r^-T : WID: 4, r/^/xfy 
v-yU : 2 8 , 2* (g: 10, 1: 10, f : 10) . 
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(co^&a l 0 tTy h©7-f-;vK5:2fit 1 2 8 Ify 

[0335] 0 1 4 8 (4, 111147 fc^^ftfc 9 6 tf 
<D if 9 i?;t-£ri£ff "f -5 <0 fc 3 /i-coRPIX;^ u— $✓ 

[ 0 3 3 6 ] m 1 4 9 (4, 9 6 ify h fc^-fe/t-cofcifcco 
^r07i— ' ^y b%7F°f : WID : 4, t-^l"f : 10 
4, f^Afy-^ : 2 4, 2* (#: 10, 
10, f: 10) „ rc07*~?y H4, #, »'£U! 
#co#tf tnz;isf$.ftlco%&# l o tfy h©7>f— 
&2*lfc, 2 4 fcfy hor^/^f v^-f-^K 
fc, 4ffj/ hOt-/<W7-f- ywKfc, 4lfyt-co<7 
W > K CID7 -f -/v K £ £-^if 0 

[0337] 111150(4, 0149 fc#;££tt,fc 9 6t* 
y Ht°^ v-y h(D^!J 7 1/'r>^i\ 2 0 
CD if if -fe/USrsfeftl-S CDfc 3 * /VCDRPIXrt^ V— 5/ 
3>&\ $fc(4, l<o<Dif?±;VZj£m-t5<?>iC2-f<{ 20 

t 0 3 3 8 ] HI 1 5 1 !4, 9 6 t""y V if?-kfr<Dfztb(D 
MTfty*— *y h&iFi- : ffID : 4, Or—^VJ : 
4, ff^/^v-^'yjv : 2 4, 4* (7^7r : 4, 
#:4,^:4,ff:4) 0 r«7*-7? hF4, T/u 

?r, #, ^*3io«#<o=S-fc p ^-fe^^fcot^*4 tf 

y h097^— /VK£:2tefc, 2 4t7hOf'7^/xr 
y ->/V7 j Kfc, 4 fc* y Y <D$r—/< 4 —fls K 

[0339] 015 2(1, 1151 (C^Jg^ftfc 9 6 If 30 

y hbfiJ'-feA'7*— ?y hCO^y 71"yi<'3.jS5, 2o 
CO If A-£rigff + 5 <©fc /WORPIXtf-^ U— > 

H>£, £fc(4, locot°^/v£5§{fr3cDfc2lM 
* vKORPIXah* U— -> 3 fc -t 5 H^PSr^r. 

[0 3 4 0] 3. 6 1 2 8 tf y ht^t/V7t-vy h 
015 3A^ll 6 1 (4, x^r/V-tf^-fc/I^DRAM^-y 
711 Oiciotl 2 8 tfy Mf^-fe/wSrifcoJ; 51^ 
31+5 £ fc &X*$ 3 A^^-f o - cOtV* 33V (4, 
tf ^-fe/P&fc^ 6 4 try hjJS«&£*U f ^-fe/Vfefc!) 
4 8 tfy h^S^Six-C, 4h = ^-fer^Sr3f-i'^/l'f*}fc 40 

■CHIH-Sii:tT?^5. *^L> 7^yv^(46/V h 
/fc^-fe/l^gU r^TcCOU-yyy y/^I^-v-a 
>-f44/^ V/iff-tefr&m-t&o 1 2 8 Ify ht7t 
Hi^T, -J£ffitt©8 try MlfID7w 

[0 3 4 1 ] 01 5 3i4, 1 2 8lTy^7W?j7 
-fV164- , fciy7'f>'16 4^^-> i 16 2^ 
CO, #ibMfV^7Wv 7 fy^t, 50 
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[0342] 0154 (4, RPIX, SPIX, £fc(4DPIX;t-< 
U— v/3 ^COfcfeCO, \2%ify\W J Z)\'(n1%7L.hfr 

[0343] 0155 (4, RDAT+^W— v" 3 y£fel+ 
£l§£-fcjt,f>ft5, 1 2 8 fcTy bV#Hfl'<0%*.htl& 

>»***+■. 

[0344] 0156 (4, 128 try h t 0 ?-fe/Wfc£> 
<OJ£tT»7;3- — ^y hSr^-f : WID : 8, y^7.X : 3 
2, ^r^vVl": 8, 2* Ot— v<l-"f : 8, 7/1^7 
7:8,*:8,^:8,W:8) 0 CL£07^— ?y h 
[4, tf— /<Wf, 7/U7 7, tf, ftJoitJ«f»#f^t 
^Clo##*8 tTy KD7 >f-/P K£r2*lfc, 8 tf 
s> h coxy- y-7^7 — ;w K fc , 3 2 tTy h ©r7^ 7 
^-/UKfc, 8 t*y hO^-f >KCID7^— /UK*** 
tP. 

[0345] 0157 (4, 015 6fc#SSttfc 12 8 
Ify Hr^t/I/7t-7jy hCOS^y 7l/y>a«5, 2 
0(0 tf:? -fe^^^ff-r 5 COfc 3 1^ ^ /HDRPIXtf-^ 

-> 3 ^ Sr£vg t f 5r sr. 
[ 0 3 4 6 ] 0 1 5 8 (4, 1 2 8 tTy h t^ir/vcofe* 
©£lT©7^-v y f ^r^r : WID : 8 , 77^ : 3 
2, ^fyy* : 8, 2* (+— ^^U->T : 8, g£ : 1 
0, S: 10, #: 10) „ CC07^-— 7y H4, 

j3±tJt#©#f^-feA'^fc-3S«-» 1 0 tTy hCO 
7^-yVK^2#l£, t-^WOfcft©8 1Tyhro7 
^-ywK^2#l£, 8 ify \-<n>*.7->*s)vy /UK 
t, 3 2 tfy hcOT ? 7^7^— /uKt, 8fyh©!7-f 
v K "7 ID7 /f —/v K i Sr-g-tf. 

[0347] 0159 (4, 0158 (C^S^ttfc7^- 
vy S^^rS 1 2 8 fy h tf^-fe/KO^U 7Wy> 
^.^5^ 2oc0fc°^1ryV-^S{f rSOl' 3 f-^f i'^CORPIX 
tf-^U— > 3 ^^Sirrs^SrSr. 

[0348] 01 60(4, 1 2 8 ify hifir±JU(Ojt!b 
<D£tT«7t-vyMr^t:BD: 8, ^f>^: 
8, : 3 2, 2* (7/1/7 7 : 1 0, # : 10, 

it : 10, # : 10) „ :©7t- vy h(4, T/W7 
r, »*iJ:tJ«* l ©«-t:^-fe/Vrifc^fco##/r 1 or 
y hffl7>f-;VK* 2l&t , 3 2t'yhOf7x7^- 
/V K t , 8 if y h C^t7->;V7 —/I/ Ft, 8 f y f> 
C0!7-f>'K7lD7-f —/V K fc Sr^tfo 

[0349] 0161 (4, 016 0fcW^^^fc7* — 
Ty b&ft-fZ 1 2 8 fcTy h if?1?/v<DmB\) 7 Vy V 
2oC0tr^-fe/V^:Sft r^cOfc 3 f--f ^/l-C0RPIX 

[0 3 5 0] 3. 7 -7/Vft77^ ■ tKD =*V ■ 7>fi 
-f!)7-77^ 

2 5 6 Ify M£fc(45 1 2 tfy hC7*-v? h 
5tf^ir/K4, • tfV dry • Tlsf-xj 

yTfyf' l^7^!)7^^-7a7*t#-Ft 

§ D ^<o*>©^!) ^ ■ 7yf i-r !J 7-7y^©7/u 
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T\mw-tz>» 

[0 3 5 1] 3. 7.1 mW^'y7r 
-i?%mBLX, S^T^f-^ VTis^rZtltct 

y fi^ "J r y ^ $ ftfc-Y ^ - $?a*3uS $ ti5„ 
[0 3 5 2] 11^^711, W^&fr&^&o 

r, #y =r> • r>^^4 y rs^^idApx.-c, s/ 

[0 3 5 3] m^^^rtip^fci^fettcDigT'* 
ftfc«*6<j ft / - s> £ 3 <D fcBaw ris^ji > U •+ g 20 

[0 3 5 4] ^©ttflffcffl-rsSMHfcijlWW:, WTcOHi 

5 0 ^-/W-^v^-y (Haeberli, Paul) , K. T 9 \s— 
(K.Akeley) fcj:5 Wy7r : ift&fCl^^y V 
y<Dtz#><Z>^— W^T-frX— b ('The Accumulation 
Buffer: Hardware Support for High-Quality Renderin 
g") J , Computer Graphics, Vol. 2 4 , No. 4 , 19 
90*f8l« f3 0 9-318l 0 30 
[0 3 5 5] 3.7.2 k'*-y?T 

7^yh©y-h$^fcyxh^t^ Hio 

1 o« tr? ■fc/wSr^C;*.^— U i^o^i 

^Mi-t©y^ h<oa§)*»^r»-»A$^5. #77^ 
i»©77^yh'N©WyiS' 1 £;prf 3, 
t°^-fe/Kco^-CftH«)^fe^77^^>hy^ r £ 
[0 3 5 6] A^y^rCOT/V^y XAI4, S^&Hft 

T'fo o T t> \, A/< i/ 7 7 <F>Tl\sd[ V XA fiil 

< #ya-rs- 1 #-ct &t\, a/<? 7 r^y 

fcT^-fc/ufcfctK HI5ft«>C1fttettj3J:tJt 50 
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tom^-rz-tx-hz. &s^n5 7i/-AA 7 7 
rEWWEtt, i7^Afto#ii jyvmamitm 

[0357] rcois«©i£ifl&iftW2, «T©aJS«jt 

-l/V'*-^'- (Carpenter, Loren) TA 
Ay7r, 7yfx^U7^1i©Jlfe ('The A-buffe 
r, an Anti-aliased HiddenSurface Method') 1 , Comp 
uter Graphics, Vol. 18, No. 3, 1 9 84^7^, 
^103-108 Mo 
[0 3 5 8] 3. 7. 3 -?/u=f-9-yy'/i> 

ty/yl/7yf !J7'>yyi4, fc^-irA-ifcfc 

» fc° £ fl-t CD h" ? -fe/KDififflCDSft 5*Brt- 

ftg&fc£ft5o f-y^/ws, ftflMBtr^ hri-«*s 
■^VT'A'fc^-^^iiS. 7w-A4Wvy^'jy/ 

[0 3 5 9] 01 6 2i±, 2o©t?^-fe/l/j3£tJ', 
^■fe-/K*|C0#-y->-7 p ^co«ffSr*-t- o mB#^WZ^Jg© 

f- V q>QCD%X'^1-o 

[0 3 6 0] y Tv-^^fi, 

7l/-Afefc5l/^y ^/$ft5HflJB©*K:a»!&*b 

r CDft#rfi, OpenGL* rtf±DirectXic:£|"t 5 APICO'^M^ 

^»Hg -r ^a-* fc -f -t - s fc * © {»r e, 

d»c075*co^-C*)5c 

[0361] rwgtflf©^iw>a:iftM»i«T©mK'ftfcia 

h -7*V— (Akeley, Kurt) IdJ;?) f!I7!Jf^iy 
v?V • PJy 4 yf* ("RealityEngine Graphic 
s") J , Computer Graphics, 1993^8^, |10 
9 ~ 1 1 6 Ho 

[0 3 6 2] 3. 7. 3. 1 fy/Mfc *) fecrj^ 

7P7 h*7-cofcJ6cO|5ttffi^^^rL, 

0WJ22I4, jEL< 7"s*f'^'( V T->>y $tt5 0 fefc* 

^^SrTI-> veriloga- K-CRW-*"5. 
[0 3 6 3] 
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update stencil 

If stencil and depth tests pass ( 
colorsum — 0 
for each sample { 

It sample Is Inside triangle 

merge source color with samp 
colorsum. +» sample's color 

) 

back color * colorsum / * of samples 
overwrite depth 



[0 3 6 4] 3.7.3.2 f-^/u-fcfc 5 i.xif^T. * %<Dy>7/vft=mt<r>nu\z.h%frm^^-r-v>y' 
a, f^, io^^'y^^tc^B^m^-r srTK, verii 0 g=t- K-emwrs. 

5, W^y^3yhD^7l02fi, SKOf^t [0 3 6 5] 

f-^^*fcO 1o«H45t^1, *3<fctf, * [13 2] 

if HID test passes { 

for each sample { 

if sample is inside triangle ( 
update sample stencil 

if sample's stencil and depth tests pass ( 
marge source color with sample color 
overwrite sample depth 



colorsum +- sample color 

I 

back color = colorsum / I of samples 

} 

[0 3 6 6] 3.7.4t^Mfct)^J:tff^oii 38 [0 3 6 8] £©*SttT©J: 3 i:** - ? 

7V*ifB:»rff, ft©.fc5fc. XfcimwiWtL [0 3 6 9] 

TH-Jf£ft3„ lfc3 4] 

[0 3 6 7] 

[S3 3] 

(0.0) 40 

DaptXX + AX, Y + dlf) - BepfcotJf, v) + 5 

[0 3 7 0] affir, fc^ir^rtOf-VTVHigte, 01 l-fcttSxT^^^o-O^lff , D-J'r/A' 

6 3 5 fc. tf*-fe/H*i©**, Rip?, *fcti*> tKDr^li, ft.<D3£X'ft%irZ>Z. 3. 

zmfeztifc&m&frh, x*3£xFijjfa\zm£tZft*y [0372] 

±y bZtlX^S. II&3 5] 

[0 3 7 1 ] t)U f^-tr/WD** (*fctt«H0fire>3i» 
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DeptWC + AX„, Y + A5T,t = DeptblX Y) + 



[0 3 7 3] rcDH-^li, 2OC0;*xy:/-C* : fT&9d.£ * [0 3 7 4] 

* [f3 6] 
ADept*,, = — _ AX, + — - - Ay„ 
DeptHX + AJf„. y + AY„) = Dept**, Y) + &Depth 0 



f ^-tr/Hd-ov-cini c-e*»So Lfc^ot, ADepth, <o^fc*/t» 



[0 3 7 5] loCDZ^tdo^, £f-y;7VHZ> (Dept 
tf^-fc/Wdovvf, fc^-tr/uco+ffe (Sfcliffi 

<£>&an£) Kfcw-afejsit/^^ttw^s^sjx 20 

[0 3 7 6] 
1*3 7] 

UeptMJrtAX* * + Ay.>-OsptJl(X, *)+A£>eptft„ 

[0 3 7 7] t,L#f-V7°^5^ 3L T^t 0 ^-fe/l'3DRAM 

*, *JJ:tf&7*yyK^y h*r*T6»^KH:, Xy 

vVt°?-tr/k3DRAM5f-y7°l 1 0(4, r «± 5 ftffi^Sr^T 

[0 3 7 8] 3.8 2 5 6 t?y h^t/U7^~vy f> 

(4 X-7/l^-f-y>Ou) 
[211 6 4^?)il 6 9(4, xaT^f^-fer/l' 3 DRAM^y 
7*1 10IIioT2 5 6 \fy bVpiZ/UZ f<D£ b \Z.1t> 
- k 5*»Sr*f. 1 2 8 fcTy h t'^ ir/Kc 
MUX* 1 014, t°?-fe/Wfcfc9 4oOt^f 

ft id, fy/l 1 o(4fek<fcu : 7 ; 7 p ;MI, 4 40 

/KD-T^TcOfeffi^^^^tiT, A*fcf4B£'< y 7 r id 

[0379] Y/vfty/^ryfi^yrv-y^t 



y y^t^^y— Awft^tcowid, 77^>w 

id^^-^JxTfcf), y 7 r ©7-^35(4, 77 

[0 3 8 0] ftj^y 7kr>^l±8/M K/tr^-fe/U* 
SL, -JtSOl/yyy y^4 4/V V/fc'^-feA<&, 
ZJ$OcCDyy**y >y»49^ H/tr^-fcyVftK-fS. 

[0 3 8 1 ] 2 5 6 t°y h^t^^vy hfil"^ 
T, — j£{£fi©8 fy MTID7>r — A- K£=Pi"f3o 1"^ 
tOI/y^!Jy!/7t-vyMi, 2 -JM" ? ,/HOSPIX;* 
s<u— Va >~£tcit2-f4 #J\/0>DPIX$-<<U—, Va y£ 

[0 3 8 2 J 01 6 4(4, 2 5 6 tf5'Ff^t;l'H7 
-fyi 6 4^, tJ iV, 7^^164 ^t>^t~i? 16 2 

[0 3 8 3] HI 1 6 5(4, RPIX, SPIX, *5 4tfDPIX;t-< 

y— ysyofcfc©, 2 5 6 try hif^±^<o^x.tbii 
5 * -r y > » y 4 yM^^-to 
[0384] m 1 6 6 (4, RDAT^y-y a y£M£ffl-f 
<5»^lda?>n<5, 2 5 6 f y h t°?±/U(»%z_btlZ> 

[0385] 0167(4, 2 5 6 tfy h fc^-fe/KDfcft 
©gJtT©7;f- — ^y FSr^-f- : WID : 8, ^7^^: 
8 , 7*7*.* : 3 2 , 2 * (;*-—/-< W : 8 , T fVy y ; 
8, 8, St: 8, if: 8) , 4* (7;V7r : 8, 
* : 8, ft: 8, # : 8) . ;07*-^y M4, 
> F<7 IDt> 4t>*^. -r y -y/V-ido H8t'7f©7^ — A- 

Ki, ^y^(Dtc^><D3 2 tfy hC07^— ^Kt, 
/<W. 7/U7 7. #, ^i^WW^fc^-fe/U^iC 

8 try hco^^r— /vKiSr2*ii:, ^^(d, r/w 
7r, *. ^*3<tl^#0#8fc*y h©j*»Sr*tf4o© 
fef-y^t^tf. 
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(0386] 111 6 8 it. Hi 6 7\C®fe£Ktc2 5 6 
tfy htf^t^t-ry hOi^!)7Uy>aiS, 1 

[0387] 0169(4, 2 56^5'hfW7t- 

■^y hrofcioro, SRAMKt±i/#iA7^— ^y h^*-r„ 

[0388] 3.9 512 Ify hf^t^7*-^? h 

(6 X-vyl^f-^yUO 
121 1 7 O^tjll 7 8(4, 7 ? 3.TA'fc'':?-|?A'3DRAM^5/ 
7 , 110i:ioT5 12 Ify htr^-fe/u^rifcoj; 5(-*D; 10 

H4, 6 x^f tv7^^u-> 3 yjf 

oco^-yf-y^/^, i 2 8 try h f^-fe/Mcjp^r^ 

•fe/UALU**lf--f^/l'fcfc!> 2oOfy7"/l'5rj!!iSt5 

t * *btf , # t° * •tr/na 8 ? /v-cmh- z> r 

y7r(il#ji*tt5 0 

[0 3 8 9] vA'f-ih^yy^isr^^yT 

->V;y*f4, A/< y 7 r Sr^-^ i: 1 5 7 U T i/ 

f ^•fe/i'SrHtf't^roic, t°^-fe/v$)fc>7 7C*-Cf4fo5 
#*fR*©lE«MHtt» &40\ -Jfeftwi$IH«:&S*-t- 

7U-AOU>^!)y^i^©7U-A(DS/7t 

7yfx^!)7v/y^t5, fl^y7r?:aftLTI^ 30 

(J £ y^/ t'O if* -fe/H4^«(C7J /<- $ nt* 9 , 
A^y7r^7^/WigS(4, 77^^hEf««©S 

[0 3 9 0] S/f^l/yv'iliS/^ f-/t°*-feyw£ 
3 2/W h/fcr^-t:/V'SrS-t-5„ 

[0 3 9 1] 5 1 2 tTy htf^-fe/V7d— ?y Hi"^ 40 

r, —tattoo 8 try hwiD7 ^ — Kt-^-r^o 

[0 3 9 2] Ell 7 014, 5 12t7ht7t/^'?)7 
1 6 4~, 3oit>\ y-T>l 6 4^?j^— v> 1 6 2 
^<o, ^ibWr^/Kv^fy^f. 

[0 3 9 3] 01 7 1(4, RPIX, SPIXSfc(4DPIX3f-^<l/ 
-VaVCDfefe©, 5 1 2 tfy hf^-fe/KD#x.e>^5 

[0 3 9 4] 0 1 7 2 (4, RDAT^ U—> 3 >5r^ffi-T 
SS^-fcljLkitS, 5 1 2 tfy hW-twmtbilh 
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[0395] 13173(4, 5 1 2 If y h f^-fe/VCDfc* 
CD 1 o©7t-vy hSr^-f" : WID : 8, 2* 
-i : 8, 7^7 7 :8,*:8,£t:8,W:8),6 

* (7^7/ :8,*:8,*S:8,W:8, XfV-> 
jU/y'T'X : 3 2) . i07t-vy M4, ^f-VT'/U 

❖ 8 tfy hc07^— K*3j;t7 ; x7°^/^.'r>"->/i'©fc 

2lfy h07^f- yv-KSr^T-fSeoof ^ir/Hr- 

t^t^to§#* 8 tfy hc07^-vWKS:2» 

8 tfy KO^-fy ID 
[0396]11174(4, (HI 7 3 [C^^ftfc 5 1 2 
fcTy ry 71/7->a^ i 

[0397] Ell 7 5(4, Ull 7 3Htf $nt7t- 
yy h£05 1 2 f y h f* -fcyWDfcfccO, SRAMtf^-feyV' 
/<y7r 1 1 8^0SKU7*-v ? hiUUSRAMt^-t? 
/W*y7 7 1 1 8A»b©#ji7*— Ty h&ijrf-,, 

[ 0 3 9 8 ] 0 1 7 6 14, 5 12 f y K \??-te/Wjtt> 
»gKT©7d— ry hSr/^-f : WID : 8, 2* 
A : 8, * : 1 0, It : 1 0, # : 1 0) , 6* : 
10, Hr: 10, W: 10, Xf ViXyV/xT"^ : 3 
2) . 1C07*- vyM4, #f->^y^#, ^*54V 
#©#t°^-feyu^^(co-#^-* l otr y txo:^— y^K 
:^o4lytx;7*;*/;*7 l y~>y^cDfc^^>cD3 2 tfy h<oy J — 
yuK£*-f -5 6o«f ^-fey^^yyv-i, f^jsiot 
fO#Wt/>^|;'Dt** 1 0t*y hO^^-yU-K 
Sr2tet, >*-\"{<Otz.t><r>% hfy h<o;M — yu KSr 
2«lt, 8 tfy K^IDfcSrfrtf. 

[0399] 0177 (4, 017 6^#££*Xfc5 1 2 
tfy ht^t^7t-v>. hCDg^y 7l/'y/a#, 1 
oobf^-feywSrSlfll-rsot 2 1M ^yKORPIX^u- 

[0400] 0178 (4, 01 7 6|!:#iE4nfc7*— 
v- y F©5 12 tfy htf^-fcvWCDfc&cD, SRAMtf ^-feyu 
/<y7r 1 1 8 — COgnfcb 7 ^— ^ y h *5 «t t/SRAM tf 9 -fer 
^y77 1 1 8/0^co#^7^— v y h^r^-t,, 

[0 4 0 1] 4.0 M%m/0 

SWi*, *iS«**ixT#rv^5o r<Dftfl5l4, 2o© 

^/^x^^^ftfy hagr«i-?)*-^lfl^^^L 

-tr^v-3 Vfi4, rcoI/OSffi^ttf^OI&I^^fcft^^ 
h CO |&$t CD fc * i C T =l 7 JV f ^ -fe /V- 3 DRAMx / < 4 7, f 

IMa^ (Haycock, M. ) , R. A — — (Moone 
y, R.) ia§ T2. 5Gb/s3K#fia6S«fife« ("A 2. 5 
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Gb/s Bidirectional Signaling Technology") J „ Hot 
Interconnects Symposium V, 1 9 9 7^8fl, ^14 
9-1561. 

[ 0 4 0 2 ] m 1 7 9 ft, 7*-* fcV«:l$$MWi-5©fc: 

a «r 7 * y ^-r 5 fc * i - »*j <t nr k u * ft m * 

yioh77^^mt, *-A[6]T-fc5 0 10 
(0 40 3] il80fj, fcf ^■fe/UALU^rWyy >^ 

[01] 1 fciOf** 7^**^3 DRAM*- 

[02] DRAM7 t<"f , SRAMfc'^-feAv^yy r, 2o©f 
^■t^KflfttliWHIiB (ALU) *J±l>^n-A<yW<* 
*-&tPf* a T * fc" 3 DRAM^" y 7°(0-|gJS^J £^1" 

[13] RAMBUS™ tfcftSyncLinkA^/trJTM^y^ 

-^{t#rov^-fti^-Cftf^f-S<t 5«^^ix5, 021; 

$ *l 5 i* "a tf 7* a T/W t° ? -fe /V 3 DRAM^f- y 7°W- 
**WOfc»©^-T1»-'fX7PT^>'OH-e*5. 30 

*t5, 2ft<7)Ma^»^tft°^-fe/PALU»-S»|(7) 

[05] 2oOSiJ<@<0&CD&aS^5r^trt' , ^-fe/VALU 
cO-lgJgWWT'D y^0T-fc5 o 
[0 6] f^-fe/PALUCO— Hife0!l«J5fc«)CO, 4 007^ 

^^w— ->3> (rop) /rfvy K^-y Y (f^-t 

fctlofo) f/^a^yl-J:, ^xv-v'yun.n 
•7ht, !>^>K^«SIJ (ID) y h £ Sr^tfftUHg 40 

©teas* *» t>ttt7j * tie flj a©as t &*-th -es> 
z> 0 

[07] \^(Dm?/yu^]i^-yY(D-%mm^ 

[08] l-5©7^W^^a> (ROP) a-=y b 

[09] lo<Z>8 1fy h7uyFa=5- hO-*t«t 
*t7n y^0T'$>6„ 
[010] 1»©8 tTy h7uv Ka-=y bttl££*-f 50 
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[011] 7^K«7 Hufc^TfliV^ftS Ky N 
[012] 10 tfy hy*uy K^.= y h©-£160S«:iS 
[013] lliCO 1 0 fc'y h^U^ K^-y MH§l£^ 
[014] -H*^OfcJ6»R0P/7'l/> K^=y 

[015] r7^1tRa-7 b(D-mmm*^-t7a y 
tmx-hz, 

[016] 7-Ty^tt^-y ^(o-mmm^-ry 

ny?mT'Sb& 0 

[017] ^xy^x-^SBSw-Ste^JSr^-rT'n 
y^0T-&S„ 

[018] $4 > h'trmttm*-- y h ©-SUSWfc*-*- 

[01 9] SRAMf ?1z;Vs<yyT<0~ni&M&*~t7v 

ytrnx-hz* 

[02 0] SRAMf ?t/w<y y 7 <om 2 coHiSS^l Sr^-f 
y*cty^0-e&5 o 

[02 1] iH/^/K-OfaT/Vf ^•fe/W3DRAM^y7' 

[02 2] y^^T/Hf^-fe/WSDRAHf-yyro^^yffifiSt 

9 tlSJftyn y ? 0T**>5 O 
[02 3] SRAMfcT^-fc/W<y7 riCMSiLTDRAM^y^ 

[02 4] T Kw^*5±t/»J»Jj<-NSr*'t^Byi'H 

[02 5] T Kl^*i3.fcU*Jffll (RQ) e^mSra 
T/H^-feA^DRAMyc! h 3/«lrStiT-fc5„ 
[02 6] 7 Fl'XtSiLXnmV>'*fr*&'<l'9*'< 

[02 7] ^— v^yy^ir— v^^W-: ^a^^r^-f^ 

[0 2 8] '<-i?7^t^t'<l'->'3 y^t?^ 5 

[02 9] ^-i^^I^l^— > a ySr*f?^ 5 y*' 

^t^7AO@t'fc5 s 

[03 0] 7 KU**5J:l/«Ip (RQ) ^-y^-f^>7 '4 
hVPa-vV KSr*-T0T*fe5 o 

[03 1] TYV*i$&XSW& (RQ) fv^-TSRead 
Cache Line (RL) =>-7>K, Write Cache Line (WL) 
a-r^K, Masked Write Cache Line (ML) n-7>Kjo 
it/Change Cache Line (CL) avy K^tit'fc 
5 0 

[03 2] TKl^JSilWaW (RQ) trvS:^"f4Flas 
h Masked Write Cache Line=f-^> KSr^t" 0T*fe5„ 
[03 3] Read Cache Line (RL) ->g ^Sttj^ 
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[034] Write Cache Line (WL) jr^V— is 3 ^SttS 

[135] Masked Write Cache Line (ML) • V 

[136] Flash Masked Write Cache Line (FL) 

[037] Change Cache Line (CL) ^ > a 

[03 8] 7 Kl^fcit/fiffi (RQ) tV^t57-T 

[03 9] 7K^fciI/» (RQ) £V£4>-rSRead 
Data (RDAT) K, Write Data (WDAT) av^h* 

^'Broadcast Data (BDAT) F^tiT-J) 

So 

[04 0] 7 KU*&J:t>*Hffllfc , '>'3r^-f-&Read Regis 
ter (RREG) rr-^V K, Write Register (WREG) 
Kloi^Broadcast Register (BREG) 3?yK^fS 
T'&S. 

[04 1] 7 KU^fccttffflffllf >-^^-T5Read Pixel 
(RPIX) 3yy|>-, Single Pixel (SPIX) ary^'J; 20 
Ofiual Pixel (DPIX) F^tgT'feS, 
[042] -r-* (DQ) If>^t5^77>f7?^f 

[04 3] 2f--r^/VRDAT^W-i/3>'fc j e<Dft<D3 
in* * ARPIX^--< U— v- a > t ttlr* Y^Wt 
^7i>©0T'fcS„ 

[04 4] WDAT, BDAT, WREGfc <fc tJ«DREG^ -y a 
[04 5] SPIX*J£OTPIX^U— v'a ^CDfcfcCO^-f 

5.>y?4 J ry7J>.<Dmx'h2>o 30 

[04 6] Sf-^^/UDPIXteS^^-i^aX^^-t^ 
[04 7] «£2-tM^Kffifc£tf2lM^#jA;i- 

So 

[04 8] «#2lM^/P»ffi:fcJ;tf 3l^^#i/S;t 
"iu— : 2/a ^Sr^-f^f ;ym + /7AOBt*) 

So 

[04 9] ffi£3lM?/V!Mi:fcitf 2+M^#iA;f 
^l/->3 y^t^^ ^Wt^7AOlt*fc 40 

So 

[05 0] «^3lM^Kffl#J:tf SfM^/l-*^ 

^w-y 3 y^^-r 5 y W + /7 AOit-fc 

So 

[05 1] 4o©2t^f ^/I'istti^U'— v-a VSr^-f 

[05 2] 8o©2f--f^/uDPix^u— -yay^it 
?^5>mt^7i©0f&5„ 
[05 3] 0 5 2080©2W ^A-DPIX^U— fa 

v^^itT^l-0-efeSo 50 



#BB 2000-155845 
104 

[05 4] ^<^A><DU^^9<Otitb<D : f—9 7^—^ 

[0 5 5] PixelConfigWv^^WfcfcfiDx— ^7* — 
▼ y hSr*-f0T'feSo 

[056] StencilDepthConfigUv ! ^^Ofc*<Of f -^ 

[05 7] Color0p[0] Uv J ^^©fc*©x-^7^— ^ 
y h^-t0-C*fcS o 

[05 8] ColorOp[l] U-v?^^<Ofc«)C0T— *7*— • r 

[05 9] ConstantColor^f^WfcfeWx-^* 
-?5- hSr^-f-0-CfcSo 

[06 0] DisplayConfigV-v f ^^COfcfe<7?7 f -^7^ 
-vj/ hSr*-T0X*feSo 

[06 1] WREG^U-->3 ^^^ByteMasktJiUiML^- 
^ > a vtc J; f? if © x. b i^Sli* 7 y ^Srf?* 5 *>Sr 

[06 2] FL*-*U-^3^fc±oT£©±5fc#ttfc: 

O0-CfeSo 

[06 3] A*f-*7t-??*S:iiH"7*py?Ht 

foSo 

[06 4] X1j : f*-97*~rytr<0*jlAr-J-<<V? 

[06 5] A^r-^7^— ?y b^7jt-t-0T-feS„ 
[06 6] fel3±l)!f 7X7*aA l'-^' S:*t7B ? 

[06 7] R0P/7l^>- ^asy hOfcie>©fe^7* 
— f^-f ^^Sr^-r0-C-foSo 
[06 8] Hj^7 f -^7*— rs/^Sr^-f-^oy^ia-C 

fcSo 

[06 9] RDAT, RPIX^W— ^a^roffi^r — */t-~- 

x^y^^i-0-cfoSo 

[07 0] ttiAf-^/^f^y^^t@T'fe5 0 
[07 1] RPIX^l"— isaXDiHttf—^/^— V 
^^^t-0T'AS„ 

[0 7 2] tB/jx-^^-x-f y^^^tit-fo5„ 

[07 3] tb^7-*/>-7M>-^£*-f0-t-foSo 
[07 4] W*7 f -iS'/>— T'-f ^^SrSH-S-C&S. 
[07 5] 9 6 \fy Y/^V-teJWtftfiv 1 — 9 fr— 

[0 7 6] HWjt*-^-^ V^*^0T'fcSo 
[07 7] fflAf-i'A'-f'f J/^S^t8t*5. 
[07 8] a73x-^^-^^^^Sr^-f0T'foS o 
[07 9] W73x-i?^-x^^^?r^1-0-e&So 
[08 0] a^x-*A--7^>"^£*-f0-e&S„ 

[08 1] tii^^-^/i— f/ymt@t?fc5 0 

[08 2] ffi^x-^/l'-x-)'>'i/Sr*-r0T*foSo 

[08 3] m*^-*^-^ v^&^-t-a-efcs. 

[08 4] SRAM- f^-fe/UALU7^-— 
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y fmvfo&o 

[138 51 8 S 16, 3 2 if y tT^-ir/V-OSRAMtf * 

[i86] 6 4 tfy h/tf^ir/WSRAM'tf ^-fc/W*y 7 

[08 7]9 6 Cry h/tf^1r/l<>SRAMtf*-tr/W<y7 
7i§/#*^-f0-Cfc5„ 

[08 8 J 1 2 8 try h/tf^-fc/KOSRAMf *t^y 

[08 91 7W<y*§8»S:arf®-Cfc5. 10 

[09 0] UnpackDepthS^C^^i-|HT"*)5o 

[09 1) UnpackStencilBUJcSr^-tBt-foS. 

[09 2] UnpackfidligtSr^fStT-fc-So 

[09 3] fc°^-b:^ALU-SRAM7^— ^^rSt^P 

[09 4] PackColorS^*^t-0-e*)-5. 
[09 51 PackDepthHJkSr^-rH-efcS. 
[09 6] PackExtraB8***-t-H-e*>5. 
[09 7] t°^-fe/VALU-SRAM-r^^^^^-r0-efc 
-So 20 
[098] 8 tfy h/f^t^^yW-Tyfy^ 

^m-tmx-h*. 

[09 9] RPIX, SPIX*5it^DPIX3j-^^— *y~ty<Dltib 
08tfy h/^^-fe^^r-T y VaTVi'i&S&^-fS-C 

[01 0 Oj RDAT^lz-v^ V£ffll^5 8tf y h/t° 

[01 o 1 3 8 ifj- h/tr 9*^7 *y Y^-rm 

[010 2] S^F/t'^t/^^i/r^^ 30 

[010 3] 1 6 If y h/fn^^T'Wvy f 
^^^-T0-CfoS o 

[010 4] RPIX, SPIX*3j;tKDPIX^W—>a >Ofc 

[010 5] RDAT^U— ->3>^>51 6 tfy h/ 

[010 6 1 4:4:4:4(0 1 6 tfy h/f ^-feA-7*— =r 
yY^-rmXhh a 40 
[010 7] 4:4:4:40 1 6 tfy h/^9±J^i^])y 

[0 1 0 8 ] 5:6:501 6 If y h/Wt;U7*-vy 

[0109] 5:6:5© 1 6 tfy h/tr^-fe^**!) 71/ 

[01101 1:5:5:5(0 1 6 tfy h/tf ^W7*- 7 
y hSr^-TS-C&So 

[0111] l:5:5:5W 1 6 If y h/f^-fe^St^y 7 
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